





Don’t be a Slave 
to a Machine 


The machine shop spells opportunity and 
big pay. It is the starting place of great inven- 
tors and designers. Out of it come subma- 
rines, tanks, Browning guns; Liberty motors. 


The big world of industry revolves around the machine shop. You can win success through _ 
the raachine shop. You can reach a high position at big pay—if you avoid one danger—if you | 
take care not to become a slave to one machine all your life. 
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Here is the way ba which you can know all there is to know about 
machinery. Here is a way by which you can put yourself in line for quick 
promotion, or to be your own boss. 27 Mechar ‘pal Engineers, Designers | 
and Specialists in shop methods and managem | it have combined to pro- 
duce a spare time reading course that will make you familiar with all 
details of Modern Shop Practice. Whether you are apprentice, me- 
chanic or shop foreman, or whether you are a man on the outside with a 
desire to know machine shop methods and practice, this great reference 
library brings you the information you need. 











































You are not asked to buy them now. You are simply asked to write for a 7 days’ free trial 
of this six volume set of “Modern Shop Practice.” Just pay the small shipping charges when the 
books arrive. Send the coupon and the 6 books will be shipped to you at once for 7 days’ free 
examination. Ask any mechanical expert what he thinks of them. If you and your friends do not 
consider them worth several times their price, send them back to us, and you won’t owe us a. 
cent. Ii you keep them, simply send us $2 within 7 days and then $2 a month until you have paid | 
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us this special introductory price of $19.80. 


What the Books Teach Consult Experts Without Cost 


It sets forth simply and clearly everything you If you order “Modern Shop Practice’ at once 
want to know—all details of shop management, we will enter your name for a regular $12 Con- 
production, metallurgy, manufacturing, welding, sulting membership in the American Technical 
die-stamping, tool design, tool making, foundry Society for the period of a year. This entitles you 
work, casting, forging, pattern making, mechan- to the advice and counsel of our staff of engineers 
ical drawing, machine drawing and design, and on any problem you may have within the scope 
automobile shop work. of the books. 


Six splendid volumes bound in flexible American 

Morocco, gold stamped, 2300 pages, 2500 illustrations, 

photographs, drawings, diagrams, tables—everything to make it-easy for you to learn; all 

this comes to you in this magnificent six-volume set of MODERN SHOP PRACTICE, 

which has gone through six editions and which 

has_ helped to promote thousands of mechanics 

into well-paying positions as engineers, shop su- 
perintendents, siop owners, etc. 


OR fe Re 


PARTIAL LIST OF CONTENTS 

Shop. Work—Shop Kinks—Gear Cutting—Turret—Lathes— 
Screw Machines—Manufacturing—Shop Management—Metal- 
lurgy—Welding—Die Making—Metal Stamping—-Tool Making— 
Punch and Die Work—-Tool Design—Foundry Work—Malleable 
Practice—Forging—Pattern Making—Molding Practice—Me- 
chanical Drawing—Machine Drawing and Design—Automobile 
Shop Work. 
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Right now tear off, fill d 1 th 

coupon. No money in Sioance: No obli- = “ Dept. M-1772 CHICAGO, U.S. A. 


gation. You owe it to yourself to in- 
spect these books in your home and 
see if they will not prove salary- 
boosting volumes for you. Send 
coupon at once, 


Please send me, shipping charge col- 

lect, set of Modern Shop Practice for 

seven days’ free examination. If I decide 

to buy, I will send $2.00 within seven days 
and the balance at $2.00 a month until $19.80 hy 
has been paid. Then you send me a receipt ‘| 


AMERICAN | showing that the $30.00 set of books and $12.00 ‘| 


; consulting membership are mine, and fully paid : ; 
TECHNICAL for. If I think that I can get along without the books a 
SOCI ETY , - after the seven days’ trial, I will return them at your ' 

expense. 
Dept. M-1772 
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No. 4— Gasoline 


—in. bore —in. 
stroke. Weight 
without flywheels, 
one pound. 


No. 2—Two cylinders, %4 in. bore, % in. stroke. A power- 
ful, high speed engine for fast boats or models requiring 
considerable power. Simple and substantial in construc- 
tion. Length of shaft, 5 in.; overall height, 3. in.; width, 
3 in. Unfinished castings in magnolite, $7.50 


engine. 1 H.P. 


% 


ODEL ENGINE CASTINGS 








Used with the ignition in Jan., 1919 issue of Everyday Engi- 
neering, this is a powerful lightweight power plant. Height, 


castings only, $7.50 





No. 3—Two cylinders, |! in. bore, | in. stroke. 
Heavy duty marine engine for large model 
vessels and battleships. An exceptionally 
: powerful engine. Height, 5% in.; base 

| | ttt by 3%; in. Unfinished bronze or magnolite.. 
No. 1—5% in. bore, 54 in. stroke: A beauti- - castings only, $6.50 
ful model in bronze. Adapted for boats or 

eae models. Unfinished castings only, 

6.00 





® 





These engines are practical, well designed models, fully described in the preceding 24 
issues of EVERYDAY ENGINEERING, Complete blueprints are supplied with each set. 


10% DISCOUNT TO MEMBERS IN GOOD STANDING 





SET OF CASTINGS FOR NO. 1. 


Hee Bee cutee Manoe hous Waseda 


"| AMERICAN SOCIETY of | 
. ; Experimen tal Eoeinees 


2 West 45th Street 
New York City 


Please mention EVERYDAY ENGINEERING MAGAZINE 


51% in.; width: 3% in.; length, 4 in. Unfinished magnolite 





i 
ry 


No. 5— Water turbine with reducing. gear 
‘for power. Height, 4 in.; length, 4% in.; 
~width, 33, in. Unfinished bronze cast- 


ings and complete set of buckets, $5.00 
No. 6—% in. bore, % in. stroke. An 


easily built engine for small models. Un- 


finished castings, $5.00 
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Flexible Covers 
Handy Pocket-Size 
10 Volumes 
3500 Pages 


| ) 
4700 Pictures 


READ THIS PARTIAL LIST OF CONTENTS 


No. { Contains 348 pages, 388 illustrations. Electrical signs and 
symbols—static and current electricity—primary cells—conductors 
and insulators—resistance and conductivity—magnetism—induc- 
tion coils—dynamo principles—classes of dynamos—armatures— 
windings—commutation—brushes, etc. 5 

No. 2 Contains 348 pages, 394 illustrations. . Motor principles— 


armature reaction—motor starting—calculations—brake horse- ‘' 


power—selection and installation of dynamos and motors—gal- 
vanometers — standard cells — current measurement — resistance 
measurement—voltmeters—wattmeters—watthour meters—operation 
of dynamos—operation of motors, etc. Pees 

No. 3 Contains 300 pages, 423 illustrations. Distribution systems 
—wires and wire calculations—inside, outside and underground 
wiring—sign flashers—lightning protection—rectifiers—storage bat- 
tery systems, etc. 

No. 4 Contains 270 pages, 379 illustrations. Alterating current 
principles — alternating current diagrams — the power factor — 
alternator principles—alternator construction—windings, etc. 
No. 5 Contains 320 pages, 614 illustrations... A, C. Motors—syn- 
chronous and induction motor principles — A. C. commutator 
motors — induction motors — transformers: losses, construction, 
connections, tests—converters—trectifiers, etc. 

No. 6 Contains 293 pages, 472 illustrations. Alternating current 
systems—switching devices—current breakers—relays—lightning 
protector apparatus—regulating devices—synchronous condensers 
—indicating devices—meters—power factor indicators—wave form 
measurement—switch boards, etc. 

No. 7 Contains 316 pages, 379 illustrations. Alternating current, 
wiring power stations—turbines: management, selection, location, 
erection, testing, running, care and repair—telephones, etc. _ 

No. 8 Contains 332 pages, 436 illustrations. Telegraph—simulta- 
neous telegraphy and telephony — wireless — electrolysis bells — 
electric lighting—photometry, etc. 

No. 9 Contains 322 pages, 627 illustrations. Electric railways— 
electric locomotives — car lighting — trolley car operation — mis- 
cellaneous applications—motion pictures—gas engine ignition— 
automobile self-starters and lighting systems, electric vehicles, eto, 
No. 10 Contains 513 pages, 599 illustrations. Elevators—cranes 
—pumps—air compressors—electric _ heating—electric welding— 
soldering and brazing — industrial electrolysis —electro-plating — 
electro-therapeutics—X -rays, 

Also a complete 126 page ready reference index of the complete 
library. This index has been planned to render easily accessible 
all the vast information contained in the 10 electrical guides. 
There are over 13,500 cross references. You 
find what you want to know Instantly. 




















i” $1 a NUMBER 
$1 a MONTH The guides are a complete course in electrical en- 


for your inspection 
































by using your set of 
HAWKINS Electrical 
Guides Every Day. 
They tell you just what 
you need to know. 





[Electrical Guides 


place electricity at your fingers’ ends. They 
cover every subject, principle, theory, prob- 
lem, trouble, and way of doing things electri- | 
cally. Every subject is indexed so that you 
can turn right to it. They are a study course and 
a reference guide in one, written in plain every day 


-language—no wasted words—only what you need to 
know—full of up-to-the-minute electrical knowledge. 








gineering. : ; 
They will help you in every detail of the day's work. You can’t ask an 
electrical question that Hawkins Guides can't give you help on. 


The WHOLE SET sent = 
The books are small enough to slip into your coat pocket— 


handsomely bound in flexible black covers. 


You can carry each volume with you until you have mastered its contents. 
3,500 pages of actual information and 4,700 illustrations. Once you see 
these books and put them into actual use you will never again want to be 


without them. Try it at our expense. 


TO EARN MORE—LEARN MORE 











It will cost you nothing to receive these books—to look them over—ask 
them all the questions you ean think of—use them in your work—study them—pick up some 


‘nformation that will increase your earning ability. We will ship you the entire set of 10 
volumes entirely FREE. 

This is a sign of our confidence in the guides. Pure gold does not object to being tested. 
Keep them for seven days and if you do not decide that you can’t get along without them, 
return them to us and owe us nothing. 

When you decide to keep them you only have to pay $1.00 down and remit the balance of 
$9.00 on the easy payment of $1.00 a month till paid for. 


Use the coupon to get the books. It will pay you many times over. 


What Users Say: THEO. AUDEL & CO. 


Become a Superintendent 

Hawkins Guides are worth double their . 
price. I have been able to secure higher 72 Fifth Ave., New York, N. Y. 
pay and a better position with their aid. 

K. W. Monard. THIS COUPON BRINGS THE GUIDES 

Supt. Erskine Light & Power Plant, oo. ms mt mo ms 

Erskine, Minn. 
5,000 Saved as 

: The ten dollars I invested in Hawkins i 

Blectrical Guides netted the company 

by whom I am employed somewhere [ 

around $5,000. 

The knowledge gained from your books 
enabled me to save a transformer house, 
whereas a year ago I should have [ 
thought myself in great danger and , 
have run. 

Use this letter as you please as I am a 
| 
| 
| 
| 
| 
i 
| 
} 









72 Fifth Avenue, N. Y. 
Please submit me for examination 


bers. If satisfactory I agree to send you 2 
within seven days and to further mail you $1 
each month until paid. 

truly thankful for having the little won- 


ders. a Ty Foster, Opher, Colo. Signature ay th eet ote Miblel gieleieleleveteterd je le\cveremaiqhaldrele: ez: lonetoheusislele:+ie1® 
Mahe geet bokaty of them ip thet, vou 
@ great beauty 0} CM18S WAl YOU —, Occupation: 20). Oke. cc aie e Gee Oe alse 8c sue ein we wl Selete ster ehotloiers 3 
can carry them in your pocket. That Gccupa tion: 7 ih. 
suits me for I never want to be without 
them. F, S. Collins. Employed’ by 0 .. races owe sees PREM Ls WM ey ONS B14 G5 v 
Richardson Engineering Co., Hartford, 
Conn. 
Residence ............66- CHES) ht OS gee atten esses 
SEND NO MONEY- USE THE COUPON J Reference ........... WEB GASES 56 ce seeee ..e.- EM. Fep.-19 





Please mention EVERYDAY ENGINEERING MAGAZINE 


WKINS= 


THEO. AUDEL & COMPANY, 


Hawkins Electrical Guides (price $1, 
each). Ship at once, prepaid, the 10 num- 


hig Ri, 
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| WANT you to iailee: a Raccal se | in | 
Aviation, so you can qualify for one of the 
big paying positions that are ready for well 


trained men. - Here is one industry in which it. 
is true that THE DEMAND FOR MEN CANNOT BE. 
SUPPLIED. Two Airplane concerns agree to take every 
one of our students as soon as they have mastered our 
course, for the positions of Mechanics, Inspectors, As- 
semblers, Engineers, etc., and for this reason 


l am Accepting a Few More Students 


and helping them all in my power to make a success in life. 

Aviation is a man’s size job. I know for I have been flying for years. 
If ever the door of Opportunity was wide open to men with good, 
ted blood, it is open today. Will you walk in’. Start right now—TODAY, on a 


Special Home Course in Aviation 


under my direction in your spare time. I will give you the inside facts about this 
great industry. This is the year of great events. You want to be right up in the front 
row among the men who are doing big things, of course. The very first step to take 
is an. easy.one. I want you to send NOW for my 


FREE BOOK “The Science | of Aviation” 


and read every word in it. That book will fire your ambition, and make you deter- 
f mined to get ahead—to “get somewhere’”—while the getting is good. No one is 
going to hand you an education, but I am going to put one. before you and help you 
master it. I can’t go into particulars here and tell you all that this course can do for 
‘you and is cone for other ambitious | men, aie oe oe send me the coupon: for 


the. Ons 
| Will Write You a Personal Letter 


and tell you all about it. It will be an interesting letter. Send coupon 
NOW, and let’s get Si auubuiale I want to til you. Address - 


Mail Me This Coupon Ee oe a en a | 
For FREE BOOK 
py | (Cut fe oe bn dotted Fines) | 
CAPT. GEORGE F. CAMPBELL, 


~ Chief Instructor, 





CHIEF INSTRUCTOR 


CAPTAIN GEORGE F. CAMPBELL 
. late of the Royal Flying Corps, Chief In- 
structor National Aero Institute, Chicago 





A Ce ag GEORGE F, CAMPBELL, 
Chief Instructor, 


_ National Aero Tenia. 
Dept. 1779, Morton Bldg.; 'Chicivo: , 


Dear Sir :—Please send me, without ob lication: copy of 
“The Science of Aviation” , also particulars of Special 
~-Home Course. in The Principles of Aviation. 
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NUMBER 5 


A Small High-Frequency Alternator 


Hi experimental engineer wall 

“find this machine an interesting 

one to construct as it is princi- 
pally built up of bolts. The general 
appearance and construction can be 
gained from Fig. 1. 

We will begin with the 
frame as it is probably the part 
that is most difficult to build. 
It can be made by two meth- 


it from one piece of bar iron 
formed into the shape of a cir- 
cle and then welding the ends 
together. The average builder 
will probably not attempt to 
make the frame, as it is quite 
a piece of work. The most 
satisfactory way, however, is 
to have a blacksmith make the 


deal of worry and_ hard 
work. The builder will then 
be more ap? to find himself 
ready to begin ‘actual construc- 





asm. The second method is 
to make a pattern of the ring 
and have a gray iron casting made. 
This method is most likely the better 
one of the two. In either case, the ring 
would have to be turned up in a lathe 


‘preparatory to boring the holes for the 


magnet bolts. By referring to Fig. 1, 










aes ; % 
tion with much more enthusi- | Y, se 


By Frank W. Harth 


we can observe that there are ten mag- 
nets which will require ten holes. ‘The 
punch marks for the holes should be 
spaced evenly around the periphery of 
the ring. The holes may be bored either 
on a lathe or on a drill press. Care 
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Fig. 4. The bearing. support 


should be taken to have the holes as 
true as possible and just large enough 
so that the bolts will not go through 
unless forced by light hammer blows. 


Fig. 1. The Phe generator 


The field poles consist of 9 in. ma- 
chine bolts about 3 in. long with square 
heads. The heads could be left flat but 
the machine will present a better ap- 
pearance and will be more efficient if 
the armature poles can have a greater 

Iie area of flux to cut. The curve 

in the field pole heads can be 

\ ground in by using a wheel of 

labout 47g in. in diameter. 

{One of the bolts should be 

about 4 in. long, this extra 

jlength is to be used to fasten 
ithe ring to the base. 


z 






{ground on a 10 in. wheel to 
j obtain the curve shown. This 
icurve will permit the washer to 
ifit down snugly and will give 
the machine a much better ap- 
| pearance. ; 

The base may be of hard 
i wood or preferably of some in- 
isulating material as fibre or 
hard rubber, 11% in long by 
E Y% in. wide with legs as 
shown. The base should have 
‘a depression chiseled out as 
shown in the figure. This depression 


should be about 1 in. deep. The two, 
angle plates should be made of % in. 


brass or sheet iron and fastened as 
shown, the whole being intended to hold 


_the ring securely and prevent twisting 
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when power is applied to the armature 
shaft. | | 

The field magnet bobbins can be 
made of fibre sheet and tubing. The 
ends should be about 17% in. in diam- 
eter and 1/16 in. thick. The diameter 
of the tube at “A” is governed by the 
diameter of the field poles as machine 
bolts are apt to be a trifle over or under 
size. The extra tubes “B” should be 
glued in position and will keep the ends 
from spreading when the wire is wound 
on. The bobbins should be wound full 
of No. 18 wire. Cotton covered wire 
will do very nicely. A few inches of 
each end of the wire should be left 
free to permit making connections be- 
tween the two magnets. 


The ring can now be bolted to the . 


bases between the two angle pieces. 
The magnets should be slipped over the 





Fig. 7. Brush holders 


field bolts and then bolted into position 
so that the curved surfaces of the bolt 
heads will be exactly 47@ in. apart. 
Ten % in. holes should then be drilled 
at “A” clear through the ring and holes 


and \% in iron pins driven in. The 
‘nuts ““D” may then be drawn up quite 


tight. If the bolts project beyond the 
nuts they can be filed off and the nuts 
locked by nicking the threads with a 
centre punch. : 
The bearing supports are illustrate 


in Fig. 4. They should be made of 


lg in. by 3% in. sheet brass and formed 
as shown. ‘The bearing should be 
turned from brass rod and soldered in 


fe 13 _ 3” : il 
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Fig. 5: Rotor details 


place as shown. The pins “B” will 
greatly stiffen the supports. Fig. 4 
shows the method of fastening. ‘The 
hole “A” can be governed by the size of 
the oil cup used. The holes “C” should 
be drilled when the armature is being 
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lined up. This is done by clamping the 
bearing supports to the frame leaving 
room so that the holes “C” can be 
drilled. When the armature is found 
* to be running absolutely true, the holes 
“C” are then drilled. The supports 
can then be removed and the holes 


¢ 
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Fig. 2. Method of securing generator to base 








The smaller the space between the arma- 
ture magnets and the field magnets the 
more efficient the machine will be. 

The shaft should be 8 in. long of 3% 
in. C. R. steel. The armature rotor is 
fastened to the shaft by means of the 
4 in. set screw shown at “C” in Fig.(5. 
The slip rings (Fig. 6) can be made of 
134 in.-brass or copper tube cut off to 
size. ‘They are insulated with fibre and 
fastened to the rotor by means of 3¥% in. 
screws equally spaced. The rings can 
be fastened in place. by turning the 
bushings a trifle large and forcing them 
on. The wires from the rotor can be 
attached as shown in Fig. 6. 

The brush holders and supports can 
be made as shown in Fig. 7. The sup- 
port “A” may be made of fibre and 


fastened to the bearing support _ by 


tapped. This method will be found a 


good one for aligning the armature. The 
-armature rotor should be turned from 
C. R. steel to the sizes shown in Fig. 5. 
The holes “A” must be very accurately 
drilled and tapped on a lathe or drill 
press. In order to have an efficient 
machine, the armature poles must be in 
perfect alignment with the field poles. 
The armature pole bolts should be 
5/16 in. sq. head. The heads should 
be filed off flat until they are % in. 
thick. | 
_ The armature magnets are wound on 
the bobbins shaped to the sizes as shown 


in Fig. 3. These bobbins can be of 













Fig. 8. Complete wiring diagram 


the same material used for the field 
magnets. ‘he bobbins are wound full 
of No. 2 wire. Single cotton covered 
wire will do. A few inches should be left 
free for connections and shellac should 
be applied to the winding when fin- 
ished. The same procedure is followed 
as with the field magnets. The bob- 
bins of the armature are slipped over 
the bolts and the bolts screwed into po- 


should be at right angles with the shaft. 
When the bolts and magnets are all in 
position, the holes shown at “B” in Fig. 
5S may be drilled and the % in. iron 
pins driven in. The armature may then 
be chucked in the lathe, and the bolt 
heads ground down until the armature 
swings freely between the field magnets. 


‘sition. The side of the bolt heads. 


means of 3 in. screws. The brush can 
be constructed as shown or the builder 
may have other ideas concerning this. 








Fig. 3. The armature magnets 


_ The brush “B” should be of stiff copper 


strip about 14 in. wide and fastened 
between the slot “C”. The brush hold- 


ers for both sides of the machine can 


be made identically with the exception 


that the arrangement will be different. 
The scheme is shown in the diagram. 

A crown face pulley is shown as a 
medium of transmitting the power but 
a grooved pulley or gears may be em- 
ployed-just as well. Fig. 8 shows the 
wiring diagram. : 





Fig. 6. Slip rings 


‘This machine should be very valu- 
able for general laboratory work where 
the experimenter wishes to produce cur- 


rent high above commercial frequency. 


Its output is not great enough to employ 
it as a power machine. 
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A Model Locomotive Built by Apprentices 





H. E. Blackburn 





The group of young men who constructed the model Erie K-4 Pacific Type Locomotive in the Erie Railroad repair shops at Dun- 


more, Pa. A photograph of Mr. H. E. Blackburn, the author of this article and the instructor of the boys who made the locomo- 


& 
S an illustration of what a number 
/ \ of boys can. do in the field of 
mechanics under the care of an 
instructor, a group of apprentices in 
the Erie Railroad apprentice school at , 
Dunmore, Pa., recently 
built what is, no doubt, the 
most complete model of a 
Pacific type locomotive that 
has ever been constructed 
by young men _ under 

eighteen years of age. 

‘This piece of watch work 
was given as a test for the 
boys in reading prints made 
by the American Locomo- 
tive Co., six of which were 
sent with the order to build 
the machine. This: com- 
prised all the data that was 
given. The rest was up to 
the apprentice school and the boys. 

The order called for one model loco- 
motive of the K-4 type as used on the 
road for fast passenger service, and it 
was to be built to one-sixteenth scale, 


ie 
: 


i 


fe i 
fees < 
bees 


" The completed chassis of the model Evie Pac 


tive, is shown in the insert above 


or three-quarter inch to the foot. It 
was to interfere in no way with the 
regular shop output. This meant that 
it was to be built in the apprentice 
school from prints to paint, and that it 





The locomotive without cab or tender 


was entirely up to the boys to find the 
material around the shop and not to 
purchase anything outside or on a 
requisition. In other words, it was a 
case of do what you can, with what 











a nn ES SSE 


ific type locomotive 


you have available where you are. 

After considering the matter, it was 
decided to call a mass meeting of the 
apprentices and let the boys bid on the 
job of assuming full charge of the work. 
.91x boys were put up as 
candidates and, after a vote, 
one was selected as a gen- 
eral foreman apprentice, 
with full authority to go 
ahead. He, in turn, selected 
three other apprentices 
from other departments as 
assistant’ foremen, who, in 
turn, were informed to— 
select the best boys in their 
department to proceed with 
the work. 

It was decided to avoid 
work in the shop and the 
assistance of the older 
mechanics. As the machines were 
all t6o large for this class of work 
in the shop, it was thought advisa- 
ble to design and make a_ small 
lathe, shaper, and cupola for casting 
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pleted their patterns, they 


.“pour off” and knock out the 
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aluminum. With this end in view, five 
apprentices of pattern making were 
placed under one of the foreman ap- 
prentices in re-drawing detailed prints 
from the six erecting prints furnished 
by the American Locomotive Co. and 
five more machinist apprentices were 
started under a second foreman appren- 


tice in designing and drawing prints. 
for the lathe and shaper. As fast as” 


the apprentices of pattern 
making finished their allotted 
prints, they were sent to the 
bench and started ‘to make 
the patterns from their own 
prints. As fast as they com- 


were placed on the floor 
making moulds and “pull- 
ing” their own patterns, 
finally being required to 
castings in the apprentice — 
school foundry. ‘The cast- ee 
ings for the lathe and shaper were made 
by the boys in the shop foundry. | 


Within 90 days from the time the 


order to build was received, the castings 
were ready for the shop and locomotive. 
This requited about 120 patterns and 
30. core boxes. In 120 days, the ap- 
prentice school shop was ready to start 


in machining and erecting the model © 


locomotive. Five boys were now se- 
lected under the third foreman 
apprentice. These boys were 
the best in the shop, and had 
done no other work on the lo- 
comotive previous to this time. 
Small taps and drills had to be. 
made. Most of the one-sixteenth 
drills were made by flattening 
needles on one end and 4-32 
taps and dies were made in the 
lathe. A small electric motor 
was rigged up so as to be used 
as a hand drill, or held in the © 
vise for regular drilling. ‘This 
was a very effective tool in 
working aluminum which re- 
quires high speed. We also 
constructed. an electric soldering 
iron from the parts of an old 
electric iron. A dozen things 
were discovered that were never 
thought of before. In fact, 
every day brought up new sug- 
gestions from the boys and there 
was nothing lacking for want of 
advice. 

I will tell something of the 
troubles encountered: and how 
they were overcome. The pins 
for the Baker Valve gear were to be of 
hardened metal. Sewing needles were 
used for this work. ‘The air hose called 
for about No. 28 hole. ‘This was ob- 
tained by heating rubber covered wire 
with a heavy current and then stripping 
the wire while it was hot, thus obtain- 


‘ing the desired hose. ‘The tank hose 


was omitted and the standard Franklin 
pipe connection made. 


“al 
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Some of the details of the locomotive 
are as follows: The locomotive can be 
run by an electric motor by attaching a 
sprocket chain to the sprocket wheel on 
the main axle between the wheels, or 
it can be run by steam or compressed 
air from the cylinders, but no provision 
is made for making steam in the boiler. 
The frames are of aluminum and were 
cast in the school foundry from pat- 





The completed model locomotive 

terns made by the apprentices and ma- 
chined up. The spring rigging was 
made by sawing the various pieces from 


‘sheet brass and finishing them with a 


filé strictly in accordance with the 
print. The springs were made of 
aluminum and they are of a dummy 
type. There was nothing to gain by 
trying to make them of leaf material. 
The driving boges were of brass cast 


The business one a the locomotive. The reader will 
note that this has been completed with unusual detail 


in the. school foundry. ‘They were 
fitted to correspond with the large lo- 
comotives and the shoes and wedges 
were of aluminum and machined and 
lined up in the same manner. The 


driving, trailer and truck wheels were 


of cast aluminum and the driving axles, 
piston and valve rods of cold rolled 
steel. Driving rods were made of 


boiler steel, and finished in the shop 





tool room on a milling machine and 
polished. One apprentice completed all 
of the valve and driving rods. The 
Baker Valve gear was made from 
prints furnished by the Pilloid Co. and 
this took one boy two months before 
he completed it along with the Ragon- 
net Power reverse gear. The New 
‘York air pump was cast in wax moulds 
and the pipes were made of wire, but 
complete in every detail and 
_ made to correspond with the 


clamps.. The injectors were 
cast likewise and were made 
from prints furnished by the 
Hancock Injector Co. The 
cylinders were 114 x 134 in. 
The driving wheels are 


trailer wheels are 334 in. in 
diameter and the truck 
wheels 17g in. in diameter. 
The length of the wheel base 
is 2 feet 14% in.; over all including 
tank, 4 feet 2in. Height, to the top of 
the stack is 11% in. Wee 
The tank and boiler were made from 
No. 16 B. & S. gauge sheet iron and 
the cab of No. 20 sheet brass. Domes 
were made of cast aluminum. The 
cylinders are of cast aluminum bushed 
with brass and the ports drilled in and 


parts plugged that were not needed. 
oo "Fhe talmadge ' ash’: pan. - yas" 


_ made of sheet iron from prints 
furnished by the makers, and 
the tank was of the Vanderbilt 
type. Even the hoe and rake 
and, in fact, everything but the 
engineer and fireman was in- 
cluded. © wy 

The frames for the tender 
were of regular channel iron 
planed out of the solid. ‘The 
trucks were made from prints 
furnished by the American 
Brake Shoe Co., while the 
couplers were made from prints 
obtained from the Gould 
Coupler Co. and perfect in 
every detail. The pilot was 
made from sheet iron and the 
front bumper of cast aluminum. 
It was also equipped with a 
Franklin fire box door, Graham 
white sanders, safety chains, 
standard whistle, three “pops”’ 
and standard manufactures 
plate with the name of the shop 
and school. ‘These plates were 
made of brass and nickel plated 
in the school, as well as all of 
the other polished parts of brass that 
were in view. ‘The balance was painted 
to represent the large locomotive and 
the letters and numbers were put on in 
gold leaf. This worried us more than 
some of the other work. Even the cab 
ventilators were raised by the standard 
slide as well as the window fastenings. 

This locomotive has been on exhibi- 


tion in New York City. zs 





actual blueprint, even to the © 


4 5/16 in. in diameter. The : 
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_ Experimental Radioactivity 


HEN radioactivity was first 

\\ discovered, and in the early 
stages of the work with active 
substances, it was believed that the 
atoms of the substance simply radiated 
energy in the form of rays. When the 
emanations and the active deposits were 
discovered, a new theory was demanded. 
In 1903, Sir E. Rutherford and Prot: 
Soddy advanced the famous disintegra- 
tion hypothesis, which 1s now generallv 
accepted. This theory maintains that a 
definite proportion of the atoms of a 
radioactive substance become unstable 
every second and break up, throwing 
off part of the atom as a radiation, and 
changing into a new substance. ‘The 
expulsion of an alpha particle leaves a 
material with atomic weight lighter by 
four than before, possessing different 
chemical and physical properties from 
the original substance. It would be 
impossible in this article to give all the 


assumptions and workings of this dis-- 


integration hypothesis, but if the reader 
wishes to go further into the subject he 
is referred to any standard work on 
radioactivity. At the close of this arti- 
cle, a list of the successive changes and 
products in the uranium-radium series 
is given, together with some of their 
characteristics. During experiments, 
one should have constantly in mind this 
table as given by various scientists. 

In order to illustrate various types of 


radioactive change, three experiments 


will be given in this article showing 
three different kinds of disintegration; 
from solid to solid, from solid to gas, 
and from gas to solid. Nearly all of 
the instruments described in previous 
issues are necessary for the measure- 
ment of each successive change. ‘These 
include the gold leaf electroscope, the 
phosphorescent zinc sulphide screen 
with lens, and the photographic film 
arrangement. These instruments per- 
mit quantitative and qualitative meas- 
urements of both the alpha and the 
beta activity. The radioactive chemi- 
cals necessary are uranium nitrate and 
impure radium bromide. 

In 1900, Sir William Crookes pre- 
cipitated a solution of a uranium salt 


with ammonium carbonate. When the 


precipitate was dissolved in an excess of 
the reagent, a minute brown substance 
remained. This was many hundred 


times as active photographically as the - 


uranium from which it was separated. 
This substance was called uranium X. 
Tt is formed by the emission of two 


Part IV 


Evidences of Disintegration 


By James L. Clifford 


alpha particles from the uranium atom, 
and consequently has the atomic weight 


of 230.5. (See table atend.) Uranium 


gives off beta rays, so it can be meas- 
ured only by its action on a photo- 
graphic plate. There is a much simpler 
method for the separation of uranium X 
from uranium which is the one em- 
ployed by the author. 

The greater the amount of uranium 
salt used in any separation, the greater 


‘the amount of uranium X secured, so 
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Fig. 4. Obtaining an active deposit of radium 
A upon a negatively charged body 
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Fig. 3. Diminution of emanation and the re- 


gaining of activity 


it is advisable to use as much as pos-_ 


sible of the uranium compound. When 
uranium nitrate crystals are’ shaken 
with ether, it will be noticed that there 
are two layers of liquid in the tube. 
The small lower liquid is the water of 
crystallization from the uranium nitrate 
crystals. It was found that this aqueous 
layer contained all of the uranium X, 
while the uranium proper was dissolved 
in the ether. The ether solution and 
the aqueous layer should now be sepa- 
rated. The author separated them by 
decantation, but Soddy recommends 
that the solution in the organic solvent 
be shaken with freshly precipitated 


ferric hydroxide and then filtered, mak- 


ing the separation simpler for unprac- ° 


ticed hands. If the ether solution is 
allowed to stand for several hours, the 
ether will completely evaporate, leaving 
the uranium nitrate in the container. 


This may easily be removed and should. 


be saved for examination later on. ‘The 
aqueous solution containing the ura- 
nium X and a small portion of the 
uranium nitrate is then crystallized 
upon a small watch glass. The crystal- 
lization is accomplished by using the 
apparatus shown in Fig. 1. 

Both the uranium and the uranium X 
should then be examined in the electro- 
scope, and by noting the scintillations 
on the zinc sulphide screen. The re- 
sults of the writer’s observations are 
given below. The: electroscope dis- 
charged naturally in about one-half an 
hour, so it is unnecessary to take this 
into consideration except in using very 
inactive substances. With the uranium 
nitrate one inch from the round plate 


of the electroscope, it required five min- . 


utes for the gold leaf to pass across the 
scale. The uranium X took some time 
longer, since it gives off only beta rays. 

Upon examination under the zinc 
sulphide screen, it was found that the 
uranium nitrate emitted very weak, 
short alpha rays which caused scintilla- 
tions on the screen only when held in 
close proximity. The uranium X gives 


off no alpha particles; however, in ac-. 


tual experiment a few will be seen, but 


these come from the uranium nitrate 


contamination. 
The uranium nitrate and the uranium 
X are now placed over a covered photo- 


_ graphic film and left for two days. ‘The 


result is shown in Fig. 2. The exposed 
portion to the left was caused by the 
uranium X, while no impression was 
caused by the uranium nitrate. The 
scientists found that this uranium X de- 
cayed slowly with a half value of about 


22 days, and that the uranium regained 


half its activity in the same time, due to 
the constant production of uranium X 
by the uranium. If the uranium nitrate 
and the uranium X are again exposed 
to a photographic film, in 22 days the 
impressions caused by the beta rays will 


be of equal intensity. We see from this | 


experiment that it is possible for an 
element to spontaneously change to an- 
other element of different general prop- 
erties. | 

When the atom of radium disinteg- 
rates, emitting an alpha particle, it 
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The half value, according to these . 
figures, would be where the time was 
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changes into an atom of the gas known 
as radium emanation, sometimes called 


-Niton. This gas decays rapidly, having 
a half value of 3.85 days. A radium 


salt usually contains a large quantity 
of this emanation occluded within its 
crystals. If the salt is heated to an 
extremely high temperature, or 1s dis- 
solved in water, the emanation is given 
off. The radium salt, deprived of its 
emanation, loses greatly in its radiating 
power. It regains its activity conversely 
as the emanation loses its activity. The 


. decay of the emanation then can easily 


be measured by noting the increase in 
activity of the salt. T his experiment 
can easily be carried out using impure 
radium bromide. 


A small quantity of radium bromide 
‘s dissolved in water and is then re- 
crystallized on a standard watch glass. 
This operation is illustrated in Fig. 1. 
The watch glass is placed over a 


- beaker of water which is boiled with a 


Bunsen burner. When the radium 
bromide is dry upon the watch glass, it 
will be noticed, upon introducing. it 
into the electroscope, that it has lost a 
great deal of its natural activity. If it 
is measured for some time, the activity 
will be seen to return. The author has 


conducted this experiment several times 


with varying results. Using such im- 
pure radium salt and imperfect measur- 
ing apparatus, it is not remarkable that 
the answers should not all coincide. 
That nearest the accepted result is given 
below: 
Days | 

0 1 2 3 4 5 10 Ult. 


Time of discharge in seconds 
M747 co 17— 16+ Is) 44 


1614 seconds. This was at 432 days. 
This is in fair agreement with the ac- 
cepted value of 3.85 days. In conduct- 
ing this experiment, a stop watch should 
be used if it is possible to secure one, 
as this would insure greater accuracy. 
By using less of the active salt, the 
times may be made greater, which would 
allow a greater accuracy in measure- 
ment. In Fig. 3 is shown the graph 


of the decay of the emanation, and the 


regaining in activity of the radium as 
is given by Makower in his book on 
radioactivity. In dotted lines are shown 
the decay and recovery as it is obtained 
from the figures given above. The simi- 
larity can readily be seen. 


Radium emanation, when it gives off 
an alpha particle, changes to radium A, 
a solid, which deposits upon any object 
situated in its vicinity. Objects, then, 
hear radioactive substances will some- 
times assume what is called an induced 
activity. It was found that the emana- 
tion would deposit much better upon an 
obj ect charged negatively than upon one 
either charged positively or not at all. 


: This is thought to be caused by the 


positive charge -which the atom . of 
radium A is supposed to have. This 
property is used to concentrate the ac- 
tive deposit upon suitable electrodes. 
In Fig. 4 is shown the apparatus used 
by the author to show this induced ac- 


ee 
b 








Fig. 1. Method of crystallizing radium bro- 
mide on a watch glass over a beaker of 
boiling water 


tivity. A solution of impure radium 
bromide is placed in a small glass tube 


which is supported from a ring stand. 
Insulated from the cork by sulphur is a — 


small platinum wire, such as is used in 
chemical laboratories for flame tests. 
This is connected to a negative source 





Big. 2.) The result obtained by exposing a 
photographic plate to emanations from 
uranium nitrate and uranium X 


of potential, which should, if possible, 
be over 100 volts. The author has se- 
cured a deposit using four dry batteries 
to charge the wire negatively. After 
a few hours exposure in the tube, the 
platinum wire is examined in the elec- 
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troscope and under the zinc sulphide 
screen. [he emanation from the ra- 


dium, which rises from the solution, has 
deposited an active material upon the 
wire. | 

When placed in the electroscope, it 
discharged it in about three and one- 
half minutes. After an hour it had de- 
cayed to some extent and took over five 
minutes to discharge the electroscope. 


By referring to the table at the close of. 


the article it will be seen that both 
radium A and radium C, which give off 
alpha particles, decay with an extremely 
short life period. This accounts for the 
sudden decrease in activity as measured 
by the electroscope. Upon viewing the 
wire through the zinc sulphide screen, it 
is seen to emit very strong and long 
alpha radiations which effect the screen 
several inches from the wire. After 
some time, however, this alpha activity 
ceases entirely, leaving only a weak beta 
activity from radium D and E. This 
may be detected by using the photo- 
graphic film arrangement, as has been 
described previously. The active de- 
posit upon the wire may be removed by 
dissolving in strong hydrochloric or 
sulphuric acids. The activity remains 
in the acid, as may be shown by evapo- 
rating the solution, when the container 


is found to have the activity formerly . 


possessed by the wire. This shows con- 
clusively that the deposit is a material 
body having distinct chemical prop- 
erties. | 

To the reader who is interested in re- 
search and experimentation, there is no 
more fruitful field than the study of 


radioactive change. Besides being in- 


tensely interesting, there is ever the pos- 
sibility that the.experimenter may dis- 
cover some hitherto unknown truth. 


The experimenters will certainly enjoy 


all the time spent in working with radio- 
active substances. . 


The next article of this series will be 
of particular interest to experimental 
engineers who have been working m 
this field. It treats atomic structure and 
shows the theoretical positions of elec- 
trons within the atom. Investigation m 
the field of radioactivity has shed much 
light upon the electron-theory and those 
who are interested -in this hypothests 
will find it. necessary to continue their 
studies by becoming acquainted with 
radium and its mysteries. 














Atomic Half value Rays Range of “a” 

Substance Weight period 2 alpha rays if any 
Weanilimy) oy coterie ae 238.5 8 x 10° yrs. beta + gamma 2.5 and 2.9 cm. 
LUS ash ont b anys Gas hanes regen 230.5 22 days alpha . 
Tonium 284) Ae at AO 2305 2 x 10° yrs. alpha 
Radium’: efarois. omit hen’ 226.5 2000 yrs, b alpha 3.00 cm. 
Rascemanatione «. cisicrensys + 222.5 ‘3.85 days alpha 3.30 cm. 
Radia Av tana oaicksvonls ore 218:5 3. minutes beta + gamma 4.16 cm. 
Radium B ..........--- 214.5 26.8 min. alpha 4.75 cm. 
Radia Ca iene icsa cosets 2 LaS 19.5 min. beta + gamma 
Radiumy Brads =). Ga. ae 2:10:5:". 16.5 yrs. beta 6.57 cm. 
RadiuimyD ewes ie 3, 210.5 beta + gamma 
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and in consequence resembles it 

to a greater or less extent. ‘The 
copper percentage varies greatly, so 
that some brasses are more like copper 
than others. In general, the darker the 
color of the bare metal, the greater the 
percentage of copper the smaller the 
percentage of zinc. Because of the 
variation in the copper percentage, it 
is not always safe to regard a process 
applicable to brass as also applicable 
to pure copper and vice versa. 

It is hardly practicable to set down 
all the variations that need to be made 
in a process to make it suited to the 
varying proportions of the copper and 
zinc. It will be well, then, in the case 
of directions said to be good for brass, 
‘to begin, say, with the assumption that 
it is probably best adapted 
to a medium alloy—say, a 
50:50 combination of cop- 
per and zinc. 


Bae is, of course, a copper alloy 


Lustrous Black on Brass 


There seems to have 
been great difficulty in 
getting a deep black color 
and at the same time get 
other desirable qualities 
along with it. I am about 
to give a process which 
seems to be due in its pres- 
ent form, to. Prot. A. je 
Hiorns. In carrying out 
this process, it is to be 
borne in mind that am- 
monia 1s, on no account, to 
be allowed to be present 
in excess in any of the so- 
lutions into which the 
work is to be dipped. 
The reason is that am- 
monia seems to have a dis- | 
solving effect upon the 
coatings produced by cop- 
per solutions. We pre- 
pare a solution in accord- 
ance with the following 
recipe: 


Copper nitrate, 1 part 

Water, 2 parts 

Ammonia solution (as directed ) 

The copper nitrate is now dissolved 
in the water. Then we add the am- 
menia in such a way as to avoid excess. 
At the beginning, a precipitate will 
form; but, as we go on, we will reach 
a point when conditions are barely 
suited to re-dissolve the precipitate. 
The article is immersed in the solution 
just formed. After sufficient time has 
been allowed for the coating to come 
into existence, we may thoroughly rinse 
the work in clean water and dry it in 


Immersing a brass article i 
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Coloring Copper and Brass 


By J. F. Springer 


sawdust, or we may heat the work. The 
simple rinsing and drying are under- 
stood to produce a lustrous black. 


PAULUS PG OTe 


Thas article describes the coloring 
of metal by chemical methods. It 
will be very helpful to experi- 
mental engineers who prefer to 
produce a dull, rich finish upon 
metal parts. The various chemt- 
cal treatments described are very 
simple and they may be used 
many tunes as substitutes for the 
more troublesome process of elec- 
tro-plating.—EDITOR. 
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Heating produces a steely-black, which 
is less rich in color. 


The solution 





should be warm when the work is first 
immersed and then heated until it is 
quite hot. 

This same solution produces a color 
effect upon copper. 
however, it is not a black, but a crim- 
son one. The black on the brass is a 
blue-black. ‘The black produced by the 
nitrate solution has a good, dark blue- 
black color and clings closely to the 
metallic surface. 


Black on Brass 


The following method is perhaps not 


n a chemical preparation. The article is held 
on a copper wire 


For some reason, © 





quite so good as the foregoing, although 
it is an approved process. We prepare 
a solution in accordance with the fo]- 
lowing recipe: 

Copper nitrate, 1 part 

‘Water, 3 parts 


‘We dissolve the copper salt in the 
water, and then use the solution as a 
bath into which to dip small brass arti- 
cles or as a supply with which to paint 
large ones. When the article is dipped, 
the excess of the liquid may be shaken 
or drained off, the object being to have 


a coating of it all over the surface | 


which is to be blacked. The work is 
now heated in some way. If not too 
large, it may be heated on a hot plate. 
If of considerable size, we may heat it 
before or over an open fire. 


os er oe Black on Brass by Other 


Methods 


I give the following 
procedures for what they 
are worth. Prepare a bath 
in accordance with the fol- 
lowing recipe and _ then 
steep the article in it for a 
length of time varying 
with the depth of color 
desired : 

Nitrate of iron, 1 part 

Hyposulphite of soda, 

1 part 

Water, 10 parts 

After the immersion has 
lasted long enough, rinse 
the work in clean water 
and dry. 


Instead of the foregoing 
solution, we may prepare 
a different one and use it 
as a bath in which to boil 
the work: 

Perchloride of iron, 

1 part 

Water, 2 parts 


A German authority 
(G. Buckner) is sponsor 
for the following process. 
Heat the work over a lamp, suspending 
it by a wire for the purpose, until it 
has taken on a brownish hue. Then 
dip it quickly into a copper-silver solu- 
tion made as follows: 

Silver, 3 parts 
Copper, 1 part 
Nitric acid, in: great excess 


That is to say, we dissolve a little 
silver and a little copper, in the pro- 
portion of 3:1, in a quantity of nitric 
acid and thus produce the bath. The 
work is not left in the bath, but is 


/ 
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nitric acid. alone. 


the work against some object. 





i withdrawn. It is then dried 
Be csted. The heating continues un- 
til the proper depth of black is ob- 
tained: Afterwards, the work may be 
d with a linen rag on which a 

f oil has been put. 
Beall another method makes use of 
However, it is not 


the colorless variety that is to be used, 


but red, fuming nitric acid. The work © 


be held with tongs or other device 
Fe iron or steel and the acid may be 
painted on with a roll of filter paper. 
The work with its film of acid is then 
heated, say, over an alcohol lamp until 
the coating becomes quite black. If 
there is any loose powder now on the 
work, it may be blown off and the sur- 
face brushed with a waxed brush. » 


Black on Copper 


To blacken copper surfaces, we may 
proceed in exact accordance with the 
foregoing process for brass; only, we 
add a painting with or immersion in 
the solution defined by the following 
recipe: 

‘Potassium sulphide, 2 parts 
Water, 20 parts 
Hydrochloric acid, 1 part 


The adherence of the black coating 
produced by this method on copper is 
perhaps less strong than the procedure 
with brass. : 


Nut Brown on Copper 


A paste is made of red iron oxide 


-and water until the consistency is about 


that of ordinary cream. ‘This paste is 
then painted on the surface to be col- 
ored. An ordinary paint brush is suit- 
able. The work is then to be heated 
until the coating has become thoroughly 
dry. This heating may be done over a 
fire, on a hot plate, or in a closed 
muffle oven. After the work has cooled 
off, we may use a painter’s dust brush, 
or its equivalent, to brush off the pow- 
der. -However, if the article is not in a 
finished stage, we may get the powder 
off more quickly perhaps by knocking 
It is 
considered important that during the 
heating process the temperature be kept 
steady and be not allowed to rise too 
far. A variation which will give in- 
formation as to whether the heat is cor- 
rect is the following: 
coal are dropped onto a wood fire and 
this source of heat used to heat the 
work which has already received its 
coating of iron oxide. A sooty deposit 
will, it is understood, form on the sur- 
face of the work. But as the tempera- 
ture of the work rises, this deposit will 
Show signs of dissipation. The tem- 
perature is now judged to be at the 
proper maximum. 


Pale Brown Surfaces on Copper 


Colors paler in hue may be produced 
on copper by the following mixture in 


g Magazine for February 


Some pieces of. 


which no red iron oxide is present: 
Copper sulphate, 120 grains 
Water, 9 fluid ounces 
Sodium hydrate (as directed) 


We boil the copper sulphate in the 
water, thus dissolving it, and then add 


sufficient sodium hydrate to make the | 


solution turbid. We dip the work and 
then heat it on a hot plate or in some 
equivalent way, repeating the double 
operation until we get a satisfactory 
depth of color. 


Near Black on Copper 


The effects of the following prepara- 
tion seem to vary somewhat with the 
purity of the copper. Electrolytic cop- 
per and, what is the same thing, copper 
plating, are very pure. Commercial 


copper produced by methods other than | 


electric ones is apt to be more or less 
impure. However, in the present case, 
impurity will probably hasten the ap- 


pearance of the black color or else deep-_ 


en it. The recipe follows: 


Cupric chloride, 400 grajns 
Water, 4 ounces 


The cupric chloride is to be dissolved 
in the water and the solution brought 
to the boiling point. Immersion of pure 
copper in a bath of this mixture will 
produce a rich red-brown color. But 
a subsequent heating of the metal wild 
have an effect tending to paleness. If 
the copper is fairly impure (1 or 2 
per cent), then instead of the rich red- 
brown, we get at once a color that is 
nearly black. However, even in the 
case of the pure copper, whether heated 
subsequently to immersion or not, the 
rich or paler red-brown will, upon ex- 
posure to daylight, turn to a blue-black. 
The color effect is said to be an excel- 
lent one. | 


Brown on Brass 


This simple procedure is understood — 


to be adapted to copper, but not to 
brass. In case brass work is to be 
browned by this procedure, we will 
naturally get our results by giving the 
brass a preparatory coating of copper. 
This may be done by electric methods 
or otherwise. It seems to be essential, 
however, that the copper be laid on in 
a good generous coat. Cast brass, well- 
coppered, will, it appears, assume rath- 
er paler shades—varying from deep 
gold to brick-red. However, nothing 
very precise can probably be said as to 
possible shadings, unless account be 
taken of the heating process—its dura- 
tion and temperature. 
the metal should be very clean. 


Various Colors on Brass 


We may use a general method and 
secure our coloring of brass by first 
giving the brass work a heavy coating 
of copper by electric or other means. 


We then follow recipes known to be. 


adapted to copper surfaces. 


repetition. 


The surface of — 
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But this preliminary procedure of 
providing a heavy film of copper will 
often be inadvisable because of diffi- 
culty ‘or cost. 

A pale copper color on brass is said 
to be producible in the following man- 
ner: We get a charcoal fire into such 
condition that.it is free from smoke. 
Then we heat the brass work over it 
until a black-brown effect is secured. 
We follow this heating operation by an 
operation requiring immersion in a so- 
lution of zinc chloride and a gentle 
boiling of the whole. The work is 
taken out after a time and thoroughly 
rinsed in clean water. We may need 
to repeat the foregoing procedure a 
number of times. 


Golden yellow to orange may be 
rather simply produced—at least upon 
some varieties of brass. To get a 
golden yellow, we prepare a bath con- 
sisting of a very djlute solution of cop- 
per acetate which has been thoroughly 
neutralized by the addition of some 
alkali. The work is kept immersed and 
a moderate temperature maintained for 
a moment or so. 

Orange may be produced on polished 
brass of some varieties. We prepare a 
bath in accordance with the following 
recipe: : 


Caustic soda, 1 part 
Water, 10 parts 
Copper carbonate, 2 parts 


Immersion in the bath will result in 
coloring the work quite promptly. The 
color will naturally vary with the peri- 
od of immersion. 


Smoke-Bronze on brass may be pro- 
duced by the action of smoke. The 
effect produced is that the brass takes 
on the appearance of age. We simply 
expose the work to the smoke of a fire 
and continue the exposure for a num- 
ber of days. .We may add to the smoke 
by throwing hay or other material onto 
the fire. It is understood that the hot- 
ter the work itself gets, the deeper will 
be the color effect. ; 

Antique Verde Effects. In applying 
this method, it will be well to use weak 
solutions rather than strong ones and 
obtain the desired depth of color bi 
A good temperature for 
both the work and the substances to be 
applied to it is understood to be around 
68 degrees, F. — | 

Where the work is of copper and 1 
seems desirable to give the surface » 
preliminary treatment in order to facib- 
tate depth of color, we may use a ver) 
dilute solution of ammonium sulphide. 
This preparatory treatment may be 
especially desirable where it is pro- 
posed to have varying depths of color 
distributed over the surface. ‘The treat- 
ment should aim at a very thin deposi’ 
in order not to hinder the subsequent 
greening operation from taking hold on , 
the copper or brass. 




















214 | Everyday Engineering Magazine for February 


- Inductances for Radio Laboratory Work _ 
































r4HIS article on inductances with 
“f) the preceding one on condensers, 
form the basis of the design of 
the apparatus to be «described in the 
coming issues. Within the limits of 
practicability, all necessary data has 
been collected in this article. © Much 
of it, particularly the formulas, is not 
original, the purpose being rather to 
put everything necessary together in a 
comprehensive and accessible form. 
Inductances may be generally classed 


as solenoids, pancakes, figure 8 coils, - 


toroidal coils and staggered windings. 
Each of these types, with variations, 
has its particular uses and advantages 
in radio circuits. 5. 19C 


‘SOLENOIDS 


Aside from the actual calculations of 
coils, it is necessary to make certain 
determinations as to the wire sizes, 
length of wire required, and the weight. 
Table 1 gives the turns per inch and 
Table 2, the feet per pound of enameled, 
cotton-enameled, silk-enameled, single 
cotton, double cotton, single silk and 
double silk covered wire. To simplify 
the calculations, a scale has been made, 
Fig. 2, from which the feet of wire 
required for one inch of winding can 
be read directly, knowing the diameter 
of the tube and the turns per inch of 
the wire. A line drawn from the diam- 
eter scale to the turns per inch scale 
passes through the resultant feet per 
inch of winding on the center scale. 

The formula for the inductance of 
single layer solenoids, from Prof. 
Nagaoka is: | : 


L390 438-0721 R, (1) 
where L = inductance in cms. ° 
: nm —.turns: per cm. 
y == radius in cms. 
| Lt = length of coil in cms. 
and  k& = correction factor from Ta- 
ble, 3, , 


When the dimensions are in inches, 
this equation may be written 


L= 100.2 02 721k, (2) 
where L = inductance in:cms. .. . 
k =.correction factor from Ta- 
ble ..2, 


and n, a, l, represent the dimensions as 
in. (1). except that they. are expressed 
in,inches.. This formula is very accu- 
rate and can be relied upon in design- 
ing. all equipment.’ bsT90 | 

Beside the single layer coils are the 
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‘transmitting inductances. 


By M. B. Sleeper 


Drawings by the Author 
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This is the second article of Mr. 
Sleeper’s series on Radio Science. 
The seasoned radio enthusiast 
will appreciate the value of the. : 
material in this treatment. As 
time goes on, we shall devote 
more space to radiotelegraphy and 
its associated work.—EDITOR. 
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bank-wound coils. In these coils the 
turns are arranged in the following 
manner: Rea 
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where there are two, three and four 


banks, respectively. The inductances 


of these coils can be determined within 
approximately 4% for two banks and 
8% for three and four banks by (1) 
or (2), making r the average radius 
and 7 the turns per inch multiplied by 
the number of banks, that is 


= 100.2 (a.n)?.21-&,. (3) 


where L = inductance in cms., 
a@ == number of layers, 
m == turns per: inch., 
ry == average radius in inches, 
L = length of coil in inches, 
k = correction factor from Ta- 
ble 3. 


The high frequency resistance is. in- 
creased by the use of banked coils, yet, 
in some cases, there are mechanical ad- 
vantages. which ‘overbalance this loss. 
At the same time,.the losses are less 
than in multi-layer pancakes, and the 


distributed capacity is lower. 
Fig. 1, 5; shows a two bank coil in © 


which the wires of the top layer are 
brought out for taps or for the use of 
clip connectors. ‘This method is par- 
ticularly well adapted for vacuum: tube 
From. the 
illustration. it will be seen that alter- 
nate turns are run over strips of fibre 
or Bakelite and the wires cut, joined 
and soldered at these points. 


In connection with the winding of 
inductances, it may interest the readers 
to know where high frequency cable can 


’ be purchased. It is manufactured in 


different sizes by the Belden Mfg. Co., 


a Chicago, Ill.; the Western Electric Co., 


New York City, and is also supplied 
by the Manhattan Electrical Supply 
‘Co., New York City. At the present 
time, no accurate data is available to 
show the comparative resistance of cable 
and solid wire at various frequencies. 
It is known that, at some frequencies, 
solid wire has a lower resistance than 
cable, and that cables of wire larger 
than number 36 are of questionable ad- 
vantage, but nothing authoritative has 
been. disclosed. 


PANCAKE COILS 


Some desighs require the use of short, 
multi-layer pancakes, though this prac- 
tice is. generally avoided because of the 
increased high frequency resistance over 
single layer solenoids of the same in- 


ductances.. Loading coils of large in- ° 


ductance should not be made in the 
form of pancakes, but in the single 
layer or banked form. When they are 
needed, the wire should be arranged 
as follows: 


Gastdus 843 2 p40 
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for the latter method gives a higher 
resistance and capacity. 

Fig. 1, 2, shows a method for making 
self-supporting pancakes, that is, no 
core is needed. ‘The form consists of a 
core and flange turned out integrally, 
and a removable flange... Four strips 


-of tape are set in before the. coil is 


wound... When completed, these: tapes 
are tied over the coil, the separate 
flange removed, and the winding 
slipped off the core. Then the coil is 
dipped in boiling paraffin. When cool, 
this makes a solid winding which needs 


no spool to hold it together. 


The most satisfactory formula for 


‘the inductance of pancake coils is 


31.90 2? a? 
L=—__—__, (3) 
0.23. ¢4+ 0.44 b+ 0.39 ¢ 


where m = number of turns, 
a = average radius of coil in in. 
6 = axial width of winding in in. 
c=radial depth of winding in 
“a Bl 
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Fig. 1. Various types of inductances used in laboratory work, receiving sets and vacuum tube 
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is formula becomes inaccurate when is. interesti j 7 : SS — 
, . to note that, to give th : : aa 
b and asl , to give the Figure 8 ee Le 
isthe dere pa ee ae that maximum inductances for a given eters nd os oe eee : TABLE 1 ee TABLE 2 
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O the experimental engineer who 
spends all his leisure moments 
in his little shop watching a 
model destroyer, submarine or speed 
boat grow up under his hands, the prob- 
lem of making the propeller eventually 
comes. It came to me in making a wire- 
less controlled model destroyer and after 
wondering a considerable time about the 
matter, I finally found a rather simple 
way out of it. If you have a more sim- 
ple and better way, this article is not for 
you but for the chap who is still won- 
dering. ee 
The dimensions will be left to the 
builder as he knows best what he wants. 
The method is the big problem and the 
object of this article. : 
The hub is the first part to 
consider. It can be turned out 
easily from brass rod of the di- 
ameter wanted. No definite 
curve need be followed in shap- 
ing this, though it should have 
a good streamline form so that 
it will cause no efficiency-de- 


able power. | 
Referring to Fig. 1, it will be 
noticed that the greatest diam- 
eter is about one-third of the 
distance from the flat end or 
The hole for 
the shaft is bored in about two- 
thirds of the length, then a small 
hole is bored at right angles to 
the shaft hole and tapped for a 
set screw. | 
The blades will be taken up 
next. Sheet brass is the mate- 
rial used for these, cut similar to 
the shape shown in Fig. 2. In 
order to be efficient, the blades 
must be curved and when 
assembled the blade 
should be-as near a true 
screw as possible. That 
is, in revolving, a point 
near the middle of the 
blade travels through a 
smaller circumference 
than a point near the end 
of the blade. Therefore, 
the middle of the blade 
must be set at a lesser 
angle with the line of 
advance than the end of 
the blade so that the two 


same distance in one rev- 
olution of the propeller. 
This is clearly illustrated 
I LS. 3. | 

In order to have the 
curve in all the blades 
exia Gt ly alike,’ they,. 





By Paul J. Duncan 
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The marine propeller and tts 
construction 1s somewhat of a 
problem to the model power boat 
enthusiast. Without going into 
deep theory, Mr. Duncan de- 
scribes the. construction of pro- 
pellers in this article. It 1s a 
difficult matter to produce a 
wooden pattern for a small pro- 
peller and the method described 
will produce results without re- 
course to the foundry.—EDITOR. 
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should be bent in a simple form carved 
in a block of soft wood similar to Fig. 
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Construction of Model Marine Propellers 


4. The position of the blade is shown 
by the dotted line. . 

When this has been done, the parts 
are ready to be assembled. This opera- 
tion is one that requires accurate work 
and a mistake may be easily made, so 
it is best to plan each step fully before 
attempting to carry it out. The blades 
are set in saw cuts in the hub and 
soldered. ‘The angle of the cuts de- 
termines the pitch. To lay out the 
slots, as many equi-distant points are 
made around the largest circumference 
of the hub as there are blades in the 
finished propeller. ‘These points mark 
the places where the saw cuts are to be 
made. Of course, all the cuts must be 

at the same angle and depth, 
most easily accomplished with 
an improvised mitre box. This 
can be made from the two pieces 
of wood fitted with shallow 
holes corresponding with the 
pointed and bearing ends of the 
hub as illustrated in A and B 

respectively, Fig. 5. . 
Place this arrangement in the 
vise with a block at the bottom 
to keep the two pieces parallel 
and then turn the hub until one 
of the points marking the posi- 
tion of a-blade is in line with 
the saw cuts. Then tighten the 
vise so that the hub cannot move 
and with a hacksaw cut to a 
depth of about one-eighth of an 
inch in the hub. Loosen the 
vise and turn’the hub so that 
the next point is in line with 
the saw cuts and proceed as be- 

fore. 

The saw cuts should be a lit- 
tle wider than the thickness of 
the material used for the 
blades so that the slight 


blade will hold it in the 
saw cut until it can be 
securely soldered. 

In soldering the blades 
in place, do not be afraid 
of putting on too much 
solder, as it is to be filed 
down. smooth later and 
the propeller balanced in 
this manner. 

When such propellers 
are made for high speed 
boats it is advisable to 
silver solder the blades 

_ on to the hub in order to 
prevent them from be- 
coming loose and falling 
out. There is a great 


revolving in water. 


curve at the base of the. 


strain on the blades when. 
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By Vivian C. K. Robey 


meaning, was given to the art of 

the quantitative determination of 
metals, by dry fire methods, contained 
in ores, alloys or other compounds. The 
art is of ancient origin and is recog- 
nized as being the forerunner of mod- 
ern chemistry, the latter having grown 
through the efforts of the old alchemists. 
The money of the earlier nations was 
generally of pure metal and the fraudu- 
lent practice of counterfeiting by alloy- 
ing the precious metal with a base metal 
necessitated a means of testing the puri- 
When it was found that 
a certain amount of base metal im- 
proved the wearing qualities of a.coin, 
means by which the composition of an 
alloy could be ascertained were desired. 


A HE term assaying, in its original 


Physical tests of the alloys, together 


with the “Touchstone” method proved 
inadequate and “fire” analyses were 


used. Almost every metal was esti-- 


mated by fire in the earlier practices of 
assaying, but today only the pre- 
cious metals, particularly gold 
and silver, are determined by 
dry reagents and heat. Wet 
processes have supplanted. the 
older ‘‘fire’’ methods for the base 
metals. The purpose of the 
present article is to describe, as 
concisely as possible, the pres- 


silver in ores. 

These two, together with rarer 
associated metals, occur in 
the earth widely distributed, 
Pier im the {ree state or 
as compounds and cannot be 
accurately determined by wet 


methods, hence the fire-assay is Fig. 


used. 

The finely ground: ore is 
mixed with suitable dry reagents called 
fluxes, which, under the influence of 
heat, decompose the gangue or earth 





Fig. 1. Crushing and. grinding apparatus 


part of the ore, forming an easily fusi- 
ble mass called slag. The gold and 
Silver, which are thus set free, are col- 
lected by lead which is reduced from 
lead oxide, present in the charge. The 


5. Muffle furnaces. 


lead button which forms is then sub- 
jected to cupellation, another heat 
process, by which the lead is removed 


r 
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This article will be enjoyed by 
our readers who are interested im 
the chemical sciences. The au- 
thor approaches the subject from 
the elementary standpoint. The 
student reader can easily grasp 
the fundamentals of this interest- 
ing phase of science from this 
article. The author informs us 
that he is preparing another 
manuscript on electro - analysts 
and we hope to publish it shortly. 
—EDITOR. : 
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ie 


by oxidation, leaving behind a bead of 
precious metals. A separation of these 
is then effected by adding nitric acid 





noticed at the left 


Sampling and Crushing 


The ore, as received by the assayer, 
is often a large quanity and too coarse 
to be assayed directly. If in large 
lumps, these are crushed to one-quarter- 
inch pieces, or, if the original bulk is 
small, the entire ore may be ground to 
a fine state. 


In either case, the sample is reduced 
to about 1 or 2 lbs. weight, this latter 
portion being pulverized until it will 
pass through an 80-mesh screen. ‘The 
reduction in bulk is accomplished by 
quartering; that is, the ore is piled into 
a conical heap which is spread out flat 
and divided into quarters. ‘Two of the 
quarters are discarded and the pro- 
cedure is repeated upon the remaining 
quarters until about 25 lbs. remain of 
one-quarter-inch size or about 5 lbs. of 


The pyrometer tubes will be 


one-tenth-inch size. This is now 
crushed to pass through a 40-mesh 
screen and quarters to 1 or 2 lbs. after 
which it is pulverized to pass an 80- 
mesh screen. This last is the pulp 
from which a portion is weighed for 
assaying. 


The Assay Ton 


A special system of weights is used, 
called the assay ton system which af- 
fords an easy calculation of results. 
Ore is weighed: by the avoirdupois sys- 
stem, while the precious metals are ex- 
pressed in troy ounces. So to avoid 
mistakes in changing from the avoirdu- 
pois to the troy system, the value of the 
assay ton was derived as follows: 


1 ton, avoirdupois = 2000 Ibs. 

1 lb., avoirdupois = 7000 grains, 
troy. : | 

1 ton, avoirdupois: = 14,000,000 
grains, troy. 


1 ounce, troy = 480 grains. 
14,000,000 
1 ton = ———— = 
— 480 
29,166 -- ounces, troy. 


Taking one milligram as the 
unite assay, toni: (ANGE) ieee 
29,166 milligrams — 29.166 
grams. ‘The relationship then 
becomes, one ton, avoirdupois, is 
to one ounce, troy, as one A.T. 
is to one milligram. Hence, if 
one A:T. of pulp is taken for 
analysis and a bead of pure sil- 
ver is obtained weighing 3.83 


taining 3.83 oz. of silver per ton. 


Preparation of Charge 
The assayer, from his knowledge of 
rocks and minerals, is informed of the 
nature of the ore by an examination of 





Fig. 6. Muffies used in assaying 


it, especially if in large lumps. For 


‘basic ores, acid fluxes are used, and. 


vice versa, in order to secure a fusible 
slag. The fluxes and reagents must be 
gold and silver free. Otherwise serl- 


mg., the ore is reported as con- 
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ous errors in the results would occur. 
Suppose, for instance, that a gold and 
silver bearing quartz ore to be assayed, 
has been sampled and pulped. The 
following charge, in the order given, 1s 
weighed into a suitable fire clay cruci- 
Sle: 
Sodium bicarbonate, 30 grams, 
Borax glass (fused borax), 5 
grams, 
Argol (crude cream of tartar), 
2.5 grams, _ 
Litharge, 60 grams, 
Pulp ela.) 


After being mixed in the crucible, a 
half-inch layer of borax or salt is 
placed over the charge, which is now 
ceady for fusion in the furnace. 

The fusion is carried out in a pot- 
furnace, a cylindrical chamber of fire 
clay or other refractory material. Gas 
and air under pressure enter the cruci- 
ble chamber at the bottom, through 
three equi-spaced jets and are burned 
in direct contact with the crucible. 

The crucible, with its charge, is 
olaced in the furnace, and a cover put 
on both the crucible and the furnace. 
The gas is lighted and the heat gradu- 
ally increased to fuse the charge. 

The precious metals in the pulp are 
- admixed with the gangue and are part- 
ly or wholly enclosed in it. The pur- 
pose of the fluxes is to decompose and 
torm a fusible slag with the gangue, 
setting the precious metals free. In the 
case of the quartz ore taken for 
example, the following simple | 
type-reactions occur: 3 


2NaHCO, — Na, CO, + 
CO, + H,O : 
Na,CO, + SiO, = Na, 
SiO-4E COS) 
3PhO + SiO, — Pb, Sid, 


The product of any fusion 
is a mixture of complex sili- 
cates and borates, the second- 
ary function of the borax and 
sodium bicarbonate being to 
lower the temperature of fu- 
sion. 

Under the influence of heat, 
the argol yields carbon which 
acts upon the excess of lead 
oxide present to produce metallic lead: 


2PbO -+- C = 2Pb + CO, 


This reduced lead gathers the liber- 
ated gold and silver and, on account 
of its density, sipks to the bottom of 
the molten mass. Sufficient argol is 
always added to give a lead button of 


20 to 25 grams, one gram of argol pro- 


ducing about 10 grams of lead from an 
excess of litharge. 

The borax or salt layer melts and 
tends to wash down the sides of the 
crucible, thus keeping the charge from 
boiling over. After about 40 to 45 
minutes, the charge is in quiet fusion 





Fig. 4. 


and the temperature is increased for 
about five minutes to thoroughly liqui- 
fy the slag. The molten. mass in the 
crucible separates into three distinct lay- 
ers as shown in Fig. 3. The crucible is 
then picked up with a pair of tongs and 
tapped against the. furnace to jar down 
any lead globules that may have formed. 


The contents are then poured into a 


warm iron mold, the three layers arrang- 


‘ing themselves as before. When cool, the 


lead button is freed of any adhering 





Fig. 2. Crucibles used in assaying 
slag and hammered into a compact cube. 
Cupellation 


The lead button containing the pre- 
cious metals, together with any other 
metals as copper, zinc, iron, etc., that 
might have been reduced by the argol, 
is now ready to be cupelled. Cupella- 
tion removes these base metals by oxi- 
dizing them and absorbing the oxides 
in a porous vessel or cupel,. Fig. 4. 
Cupels are made of bone-ash pressed 
to the required size and shape when 
moist and possess the property of ab- 


Fig. 3. Right—Cross-section of crucible showing layers ac- 


cording to density 


holding lead button when melted 


sorbing metallic oxides; gold and silver 
not being oxidizable remain as a bead 
upon the cupel. 

Cupellation is carried out in a muffle 
furnace, the fireclay cupelling cham- 
ber, Fig. 6, being heated by a gas flame 
surrounding it. The muffle is open in 
front and provided with an adjustable 
stopper, also of fireclay. The back. is 
closed except for a horizontal slit con- 
nected to a flue so that by means of 
the furnace draught, a stream of air 
may pass through. 

Procedure: When the muffle has 
reached a red heat, a cupel is put in. 


When it has attained the temperature ~ 





Left—Cross-section of cupel showing bowl, for 


of the muffle, the lead button is. placed 
in it and the muffle opening closed. In- 
side, the button first flattens out to con- 
form to the bowl of the cupel and be- 
comes covered with a dark scum. As 
the temperature rises, the lead uncov- 
ers and becomes bright and rounded. 
This will take 20 to 30 seconds; then 
the stopper is moved to admit air. The 
molten metal begins to drive; that is, 
it combines with the oxygen of the in- 
coming air forming lead oxide, which 
is partly absorbed by the cupel, about 
2 to 5% being volatilized as a visible 
fume. During the cupellation, oily 
drops of molten litharge slide down the 
surface of the lead and are absorbed 
by the cupel. Oxides of other base 
metals that may be present are carried 
along with the liquid litharge. 

The mass grows smaller and smaller 
and as the last portion of lead is going 
off, the bead appears misty. ‘The tem- 
perature is now raised and the bead 
finally brightens or blicks. ‘The cupel 
is now pulled toward the end of the 
muffle, gradual cooling being a pre- 
‘cautionary measure, for should the bead 
contain a large percentage of silver, it 
would spit or throw off particles of the 
metal. The cupel, when cold, is lemon- 
yellow if lead only is present, but 
brownish-black when copper is also 
present. 

The bead, when cool, is pried loose, 
brushed, and flattened on an anvil. It 
is then weighed on a delicate balance, 
since it may be very small. A 
button balance, sensitive — to 
one one-hundredth of a milli- 
gram, is used. If one assay 
ton of pulp was originally tak- 
en, the weight of the bead in 
milligrams will express the 
number of ounces of precious 
metal that the ore will yield 
per ton. 


Parting 


The color of the bead will 
vary from white to yellow ac- 
cording to the amount of gold 
present. The weight obtained 
above represents gold and sil- 
ver. The gold is determined 
by dissolving or parting the 
silver from the gold by means of nitric 
‘acid, gold being insoluble in the dilute 
acid. : 

In order to completely part the bead, 
the ratio of silver to gold should be at 
least 3 to 1. Since the ratio is not 
known, the bead is put into a small 
glazed porcelain crucible and boiled 
for ten minutes in 1 to 1 nitric acid. 
If no, or very little, action occurs, the 
bead is washed free of acid, wrapped 
in three times its weight of silver foil 
and fused’in a cupel. ‘The resulting 
alloy is treated with acid as before. If 
gold is present, it appears, after the 
(Continued on page 243) 
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A Small Surface Grinder 





described and illustrated in the fol- 
lowing, the author tried to keep it 
simple so as to be easily made with the 


|: designing the grinding machine 


facilities in the average experimental 


engineer’s shop. The machine, if well 

constructed, will do accurate work. 
Although the builder will be able to 

do a good deal of the work on a small 


' lathe, he may have to resort to outside 
assistance in machining the larger sur- 


faces. Should he have access to a 
shaper or planer, he will have no trou- 
ble in turning out a very serviceable 
machine. The grinder was primarily 
designed for small engine and similar 
castings. Every experimental engineer 
knows what a job it is to file a rough 
casting, especially if it is cast iron with 
a hard crust. With the aid of this ma- 
chine, it will not only be possible to do 
the work much quicker, but far more 
accurately than is possible with a file. 
Only small thicknesses of metal can be 
removed at a time, as the motor for this 
size machine is a high speed motor and 
not powerful enough for heavy duty. 
The machine will handle work up to 4 


in. x 4 in. x 4 in. and larger if clamps. - 


are employed. A wide range of work 
can be done, as the machine is capable 
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By Frank W. Harth 


(Designed and drawn by the author) 


of lateral and vertical movement. The 
6 in. x 6 in. table is controlled by a 
gear and rack, the gear being large so 
that the work can be moved back and 
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A small surface grinder is needed 
in every experimental engineer's 
workshop. Such machines are not 
obtainable. on the commercial 
market for small shop use. The 
design presented herewith will 
answer the purpose of the model 
and experimental engineer. One 
objection to the design, is the 
rack and pinion system of pro- 
ducing lateral motion. This 1s 
explained in an editorial note at 
the end of the arttcle—EnDIToR. 
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forth with sufficient speed under the 
grinding wheel. The grinding wheel 
can be adjusted to various heights up 
to 4 in. by a large screw. This screw 
is threaded through the motor frame 
bracket which moves between two 
guides screwed to the motor support. 
The widths of the cuts are controlled 
by a screw which draws the motor sup- 
port table back and forth over a pair of 
guide rods. 
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Fig. 1 is a pictorial representation of 
the machine and Fig. 2 shows a com- 
plete drawing of the machine assem- 
bled. The machine may be mounted 
on a heavy hard wood base or perma- — 
nently on a bench. For best results, a 
metal base should be employed to pre- 
vent the different parts from being 
thrown out of alignment. If a wooden 
base is used, there is a possibility of its 
warping and thereby destroying the ac- 
curacy of the machine. The base, if 
constructed on the lines shown in Fig. 3. 
will make the machine portable so tha 
it can be carried from one part of the 
shop to another. ‘The builder does no: 
necessarily have to follow the desigr. 
line for line, but may deviate as hi: 
judgment dictates, using whatever ma- 
terial he may have on hand without de- 
parting radically from the original ide«. 
The design is flexible and can be read. 
ly adjusted to conditions. 

A pattern should be made for the 
guide rod supports A, of which there 
are two. (See: Big. 2.) | Phe castine ¥ 
may be either iron or brass. Fig. 4. 


‘shows the support in detail. Car 


should be taken to have the boss su- 
faces of A on a line as indicated by 
B. When boring the hole C, they 
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should be centered exactly parallel to 

the supporting surfaces D. A straight 

reamer should be run through these 
holes to make them true and smooth. 
Slightly oversized stock should be 

--zed for the guide rods B, Fig. 2. These 
should be turned down to 34 in. and 
polished. Fig. 5 shows the rods in de- 
tail. The end nuts should be screwed 
up tight and locked by setting the 
threads with a center punch. 

Fig. 6 shows the grinding table in 
detail. A pattern should be made for 
the table top and the feet on one side. 
The feet D may be cast or can be cut 
from machine steel. Fig. 7 shows the 
adjustable feet in detail. The reason 
for not having the entire table cast en 
bloc is to allow for alignment of the 
feet when assembling on the guide rods. 
If the table and feet were cast in one 
piece, it would make an absolutely rigid 
arrangement, allowing for no adjust- 

_ment whatever. If the table is con- 

' structed as shown in Fig. 6, the feet 
centers can be adjusted to those of the 
guide rods. The advantage of doing 
this can readily be seen if the guide 
rods should happen to be a trifle out. 
The holes E should be reamed just 
large enough so that the guide rods 
will slip through with as little clear- 
ance as possible. The gear rack can 
be mounted as shown. Lugs can be 
soldered to the sides of the rack, as- 

suming that brass will be used, and 
holes drilled for 8-32 flat head screws. 

The rack can then be clamped to the 
rib provided for it in the bottom of the 


spotted. Thes rack may then “be re- 
moved and the holes drilled and tapped. 
The size of the teeth will be left to the- 
builder, depending’ on what he is able 
to obtain in the open market or may 
have on hand. A detail of the clamp- 
ing bolt is shown in Fig. 8. The hole 
should be, counter bored before filing 
the straight surfaces between the drilled 
holes. The holes will be easy to bore 
if a flat counterbore with pivot is used. 
Fig. 9 illustrates the type of drill sug- 
gested. An oil hole can be drilled for 
each foot of the grinding table, using 
cotton waste saturated with oil for a 
wick.» This will also serve to keep 
chips out of the oil holes. 

Patterns should be made for the mo- 
tor carriage guide rod supports. The 
one at the controlling end is shown in 
detail in Fig. 10, the other in Fig. 11. 


The tightening nuts, as employed for 


the guide rods, are not used on the sup- 
port next to the grinding table side. 


- The nuts are omitted so as to give posi- 


tive clearance for the grinding wheel 
and any casting which may be located 
on the grinding table. A tapered nose 
screw is used instead of the nut. Fig. 
12 illustrates this in detail. If a shal- 
low groove is turned on the end of the 
guide rod as shown, it will permit the 
tapered nose of the screw to grip posi- 
tively, leaving little chance for the 
guide rod to get loose. (See Fig. 12.) 
When assembling the nuts at the con- 
trolling end, they should be screwed up 
tight and locked by setting the threads 
with a center punch. Fig. 13 shows 


The motor carriage is detailed in 
Fig. 14. A pattern will be required 
for this part. The hole or opening in 
the brace is designed to save metal and 
take away the heavy appearance which 
the support would have if the web were 
one solid piece. The builder, however, 
can leave it solid if he desires. The 
carriage proper is constructed on the 
same principle as the grinder table, 
that is, adjustable to the guide rod 
centres. Special care should be taken 
so there is very little clearance between 


the feet and the guide rods. The small- 


er the clearance the more accurate the 
machine will be. The bearing plate 
can be made of machine steel or bronze, 
as it acts as one of the bearings for 
the motor controlling screw. Fig. 15 
shows the outline plainly. The motor 
bracket guide plates may be made of 
steel or bronze and fastened as shown 
in Fig. 16. This should be ‘accurate 
work as the motor bracket moves be- 
tween two of these guide plates and any 
inaccuracy will cause the bracket to 
bind and prevent proper control of the 
grinding wheel. The guide plates can 
be accurately located by first clamping 
them into place and running the motor 
up and down, aiter which the holes 
can be spotted. The plates can then 
be removed and the holes drilled and 
tapped. The top bearing plate can be 
clamped into place at the same time 
and the same procedure followed as for 
the guide plates. ‘The motor carriage 
is moved back and forth over the guide 
rod by means of the half-inch screw 















o>) 
Mu 





IW 


dbo 





Compre 


Fhe machine assembled and dimensioned (Fig. 2) is also Fore 
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shown in Fig. 18. By referring to 4 


grinding table and the screw holes the guide rod in detail. 
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The assembled machine (Fig. 1) is shown in the upper ait hane corner. 
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Fig. 2 its application can be observed. 


The motor controlling screw can be 
made of cold rolled steel rod, slightly 
larger than 1% in. and turned down. 
_ The rod should be threaded with No. 
20 U. S. Std. threads. This will give 
a close regulation of the grinding wheel, 
permitting of very fine cuts. There 
should be no up-and-down play of 
- the screw. Fig. 18 illustrates the screw 
in detail. A bearing should be pro- 


vided for the bottom end of the screw. . 
This can be accomplished by making 


a bronze washer as shown. in detail in 


Fig. 19. The grooves are intended to © 


convey oil to the bearing to prevent 
wear as there is some pressure on the 
bearing socket. A spring washer should 
be made to take up the thrust of the 
screw. This is 1/16 in. spring brass, 
shaped as shown in Fig. 22. If saw 
cuts are made, say eight or ten, they 
will give the bearing additional spring 
and take away the stiffness it would 
otherwise have. The same spring can 


be used for the hand wheels, one on — 


the motor carriage screw and another 
on the propelling hand wheel. 

The two hand wheels may be identi- 
cal in size and made of machine steel 
or brass. Fig. 20 shows both a sec- 
tional and external view of the wheels. 
A 3/16 in. headless set-screw should 
be used t ofasten to the stems of the re- 
spective screws. The handle may be cold 
rolled steel, driven into the wheel as 
shown. The grinding table hand wheel. 
can be made in the same way but larger, 
as shown in Fig. 21. The builder may 
have wheels on hand which will answer 
the purpose, saving considerable time 
and labor. 

The gear supporting bearings are 
shown in Figs. 23 and 24. These, if 
made of heavy brass or bronze, will 
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eliminate the actual necessity of having 
special bearings for the gear shafts. 
The gears, of which there are three, 
should have the same sized teeth as the 
rack attached to the grinder table. A 
cavity can be chipped out or milled 


‘with an end mill to allow the driving 


gear to set low to give clearance to the 
grinding table. Gears one and two 
should be the same size; gear three acts 
merely as an idler used to impart the 
same direction of motion to the table 
as that of the handle wheel. Fig. 25 
shows the bearing for the hand wheel 
shaft in detail. : 
Editorial Note. We believe that the 
rack and pinion system of producing 
the lateral motion of the table should be 
substituted with a screw. This would 
permit a more uniform movement of 
the table and it would also feed the 
work at sufficient speed. Owing to the 


ale ate 
at 


Lei 3 


FIG.23 


small power of the motor, the rack and > 


pinion system really provides for a 
greater lateral motion than the cutting 
speed of the machine can accommodate. 
Aside from this disadvantage, the table 
of the machine will be forced upward 


by the rack and pinion unless the slid- | 


ing fit on the guide rods is very ac- 
curate. A screw would not cause this 
and the table would always rest direct- 
ly upon the top of the rods, thereby 
preserving the accuracy of the machine. 

The motor may be mounted hori- 
zontally by a slight change in the de- 
sign of the machine. If this is done, 


a long shaft will be required on the 


motor. Otherwise, its range of appli- 
cation would be very limited. Mount- 
ing the motor horizontally would dis- 
pense with any unsatisfactory systems 
of gearing that would be necessary with 
the motor in a vertical position. 





The Inductance of Leads 


| HE use of twin stranded conductors 


is familiar enough to experimen- 
ters, yet, because the reason for twisting 





FORGE OPPOSIMNG 


wires together is not so generally under- 
stood, they are not always used intelli- 
gently. © 

That there is inductance in adjacent 





wires, out-going and in-coming of the 
same circuit, is obvious, due to the cut- 
ting of the changing lines of force in 


~ 
; 
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one conductor by the changing lines in 
the other. Offhand, it would seem that 
this inductance can be reduced most 
easily by separating the two sides of 


‘the other wire. 
ductance is decreased. Wires may be 


the circuit. The opposite is true. That 
is, the inductance is reduced by running 
the wires close together. 

The reason for this is made clear in 
the illustration. The lines of force 
around the conductors are represented 
by the circles, the directions of which 
are indicated by the arrows. If the 
wires are separated so that only the 
extremes of the lines interlink, they will 
aid each other, increasing the induct- 
ance. When the conductors are close 
together, the outsides of these lines will 
extend beyond the. adjacent conductor, 
and oppose the: lines of force around 
In this way, the in- 


laid parallel or twisted, the latter meth- 
od giving simply a mechanical ad- 
vantage. , | 

In applying this principle, it must 
be kept in mind that the leads of dif- 
ferent circuits must never be run ad- 
jacently, but only those of the same 
circuit. 


_early period of its formation. 
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The Reorganization of the Society 


HE American Society of Experi- 

mental Engineers was incorpo- 

rated under the laws of New 
York State as a membership corporation 
during the year 1917. Shortly after the 
Society was organized, and during the 
actual work of organization, the United 
States declared war upon Germany. 
This produced a very disastrous effect 
upon the Society, the membership being 


reduced practically one-half through 


the Selective Draft. Many officers of 
the organization were drafted while 
some enlisted voluntarily. Those who 
remained, did what little they could in 
the Research Laboratories of the Seciety 
to assist the Naval Consulting Board. 
Aside from this, the American Society 
of Experimental Engineers accom: 
plished very little of the work it was 
organized for. 

With the country rapidly returning 
to normal conditions, the American So- 
ciety of Experimental Engineers is fast 
assuming a more aggressive attitude 
and with the help of its present mem- 
bers, it will soon be on a substantial 
working basis, capable of offering great 
service to its membership. The So- 
ciety as a whole, is just as ambitious, 
hopeful and alert as it was during the 
While 
the war has interfered with it greatly, 
it has not dampened its ardor or 
quenched the enthusiasm that was re- 
sponsible for its inception. 

Organized for the purpose of en- 
couraging and furthering experimental 
work in the sciences, the American So- 
ciety of Experimental Engineers is 
probably one of the most unique organi- 
zations in the world, with tremendous 
possibilities and an unlimited scope for 
active participation in the vast field of 
Science. It is planned to make the 
Society a valuable institution of the 
United States, its membership includ- 
ing all men interested in experimental 


‘chemistry, electricity and mechanics. 


With numerous members actively en- 


gaged in the scientific field, the Society 


is sure to make some important con- 
tributions to the world. The future 
plans provide for a reward to inventors 
in recognition of their work. Other 
plans of a similar nature are being con- 
sidered, which will tend to make the 
American Society of Experimental En- 
gineers a potent factor in the life of 
the country. 


Everything possible will be done..to 
further the work for which the Society 
was formed. Local chapters will be 
formed throughout the country and pro- 


vided with charters from the parent 


body in New York City. These local 
chapters will be provided with their 
own experimental laboratories wherein 
their work will be carried on. A sepa- 
rate Bulletin especially prepared to 
bring this work to the attention of the 
other members will be published. The 
main Research Laboratory which oc- 
cupies the entire floor of a building in 
New York, will also be the scene of 
lively experimental work of an inter- 
esting nature carried on by local mem- 
bers. The laboratory of the Society 
will be open to all members and those 
coming to the city from out of town are 
offered a cordial welcome to visit the 
place. Arrangements for those who 
wish to use the equipment can be made 
with the Laboratory Director. A small 
charge will be made for the use of the 
apparatus to help in keeping the Labo- 
ratory in good condition and adding to 
the equipment from time to time. At 
present, an electrical testing room, ma- 
chine shop, chemical laboratory, wood 
working shop, radio laboratory, stock 
room and meeting room are maintained 
by the Society. A recent inventory 
showed that over two thousand dollars’ 
worth of apparatus and equipment was 
involved in the laboratories. 

At a recent meeting of the Board of 


Directors, in the offices of the Society 


in New York City, new officers were 
elected. Mr. F. A. Wardlaw, Con- 
sulting Engineer of the R. M. Ford 
Exporting Co., was elected President 
for the coming year. Mr. Henry V. A. 
Parsell was elected Vice-President and 
Mr. Raymond Francis Yates, Editor of 
EVERYDAY ENGINEERING, was chosen 
as the Secretary and Director of Chemi- 
cal Research. Mr. Stephen Roberts, 
Treasurer of the Everyday Mechanics 
Co., Inc., was selected as Treasurer of 
the Society. Mr. Milton B. Sleeper, 


_ Radio Editor of EverypAy ENGINEER- 
ING, was elected as the Director of the . 


Laboratory and Director of Electrical 
and Radio Research Work. Mr. George 


Bender, the popular model engineer, 


was selected as Director of Mechanics 
and Model Engineering. ‘The Board 
of Directors includes the following: 

F. A. Wardlaw, 


Henry V. A. Parsell, 

Stephen Roberts, 

Norman W. Henley (Pres., Norman 
W. Henley Publishing Co.), 

Raymond Francis Yates. 

Plans concerning the future of the 
organization were carefully and _thor- 
oughly discussed, several very impor- 
tant conclusions being arrived at. The 
complete charter of the Society follows 
and all those interested are urged to 
read it. ; 


CHARTER AND By-Laws oF 


THE AMERICAN 
SOCIETY OF EXPERIMENTAL 
ENGINEERS, INC. © 


ARTICLE J 
Name 
This Association is organized under 


the name of: “THE AMERICAN SOCIETY 
OF EXPERIMENTAL ENGINEERS, INC.” 


ARTICLE II 
Purpose of the Society 


To further experimental activity in 
chemistry, electricity and mechanics: 
1. By the establishment of local chap- 
ters in various cities. 


2. By encouraging research and ex- 
perimental work in shops and labora- 
tories established by the various chap- 
ters. 

3. By giving out projects for research 
and development and the interchange 
of scientific information between the 
local chapters. : 


4. The income of the Society is to be 


devoted to the propagation of the in- 


terests of the members. 


ARTICLE II] 
Memberships 
1. Scholarship Members: 


A. Scholarship members are those 
under eighteen years of age who are 
interested in experimental mechanics, 
electricity or chemistry. 


B. They shall receive all publications 
of the Society, including the monthly - 


issues of EverypAy ENGINEERING 


MAGAZINE. | 
C. They shall be entitled to pur- 
chase apparatus through the Society at 


. 
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reduced prices when this is possible, 
and shall have the privilege of consult- 
ing the director for advice and help in 
their work. 


Dic he yearly ‘membership fee of 


Scholarship Members shall be $2.50. — 


Application for Membership 


AMERICAN SOCIETY OF 
EXPERIMENTAL ENGINEERS 5 


2 West 45th Street, New York City. 


The undersigned hereby makes application for admission to 
the American Society of Experimental Engineers in the grade of 


ee We het he uote. sears)! <a submits the following infor- 
Insert scholarship, associate, member or fellow. 


mation for consideration: 


2. Associate Members: 


A. Associate members are those over 
eighteen years of age who are actively 
interested in experimental mechanics, 
electricity or chemistry. . 

B. They shall receive all publications 
of the Society, including the monthly 
issue of EverypAY ENGINEERING 


MAGAZINE. | Applicant’s signature .---.. 0.1.16 +- sess ee nesses eee te ese 

C. They shall be entitled to purchase Mailing address for publications ...........2 00sec eee teen ‘{ 
apparatus through the Society at re- : | : | 
duced prices when this is possible, and Residence addnessmsunera sein oso -cultcys ene © euenghe no ohepeye tcc erevelrus hee 9 ; 1 


shall have the privilege of consulting 
the director for advice and help in their 
work. : , 

D. The yearly membership fee of 
Associate Members shall be $2.50. — 


YEARLY DUES AND FEES 
The yearly dues, payable upon application, are as follows: 


Admission to the grade of Scholarship $2.50 

‘Admission to the grade of Associate $2.50 

Admission to the grade of Member $3.00 

Admission to the grade of Fellow $4.00 ' 


Transfer fee from one grade to another shall be the difference 
between the dues of the two grades.. 


3. Members: 


A. Members are those over twenty- 
one years of age who are actively en- 
gaged in serious research and develop- 
ment work in mechanics, electricity or 
chemistry, or instructors in educational 
institutions, or men of extensive experi- 

ence in mechanical, electrical or chemi- 
cal work who are interested in the pro- 
motion of research and development 
work in these sciences. 3 


B. They shall receive all publications 
of the Society, including the monthly 
issue of EvEryDAY ENGINEERING 

' MAGAZINE. 


C. They shall be entitled to purchase 
apparatus through the Society at re- 
duced prices when this is possible and 
shall have the privilege of consulting 
the director for advice and help in their 
work. : 


D. Officers of local chapters auto- 
matically become members upon elec- 
tion, by paying any difference of fees 
in the rank held previous to election. 

E. An applicant for degree of mem- 
ber must submit to the Editor of Pub- 
lications a paper on work which he 
has carried out.. This paper will be 
considered by the Board of Directors 
as an indication of his previous ac- 
complishment. 


I F. The yearly membership fee of 
Members shall be $3.00. | 





ACCEPTANCE 


A diploma of membership and member’s card will be mailed 
to the applicant upon acceptance. In case of rejection, the amount 
of the yearly dues, payed by the applicant with his application 
will be immediately refunded. © 


REFERENCES 


Applicants shall give references to members of the Society or 
men prominent in their cities as follows: , 


For the grade of Scholarship or Associate, two references. 
For the grade of Member, three references. | | 


For the grade of Fellow, four references. 


If possible, give more than the required number of references, - | < .. _. 
as they sometimes fail to reply promptly, necessitating a delay 3 | / pe 
in the action on an application. Insert only names and addresses | Si : ae New Officers of 


of references. | S a , has _ A. S.E. BE, 


ie ee ee ee ce ee | one Top Center: F. A. Wardlaw, 
: | , , | Ee M.E., President and Member 

oe ee nem US la. Oeil 10 eet 8 , | Board of Directors. Top Left: 
: | 7 i Z M. B. Sleeper, Diretcor of Lab- 

. oe | oratory and Radio Research. 

Top Right: Raymond Francis 
| ) | Yates, Secretary, Director of 
Galen AT OR RP OU Ae ERS se ean | | - Chemical Research and Member 
: | Board of Directors. Center 


Left: Stephen Roberts, Treas- 


At 


ee 
eee 











SE NP ren 


The following questions must be answered on a separate sheet of paper 








and returned to the Secretary with the application blank. | 1 os : oe eB urer, Member Board of Direc- j 
: ae —-— : : - tors.) ‘Genter’ Rightiy Hi Vi Ag . 
4. Fellow Members: What is your age, occupation, education and nationality! What are : 2 NN oS | Parsell, Vice-President and 
? you particularly interested in and why do you wish to become a member ‘Bare oD Se Member Board of Directors. 
A. Fellow members are those over of the American Society of Experimental Engineers? What are your a. oe. | ee — Bottom Left: George Bender, 
twenty-one years of age who are en- shop or laboratory facilities, and have you ever done any scientific work | ee Ct Director of Mechanics and 
gaged in important research and devel- that yeu oul a to deen pve tiquays oF ae poe eagoyon | i ee Mos Engineering, Bottom 
| . . pees suggest a Iriend who mig : _ ie a IQNe ; orman i enley, 
opment work mn chemical, electrical on Society of Experimental Engineers? (Note: No application will be | ; ee ee es Member Board of Directors. H 
mechanical engineering, Or instructors considered unless thesé questions are answered.) ce : | CS ae ge ee | 
in educational institutions or men who fiat (og fe, Re aa Si, | | 
evi : 3 (Kindly fill in form with ink) 
are capable of organizing and directing | 








3 
local chapters. | mon ae | | | 
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B. They shall receive all publications 
of the Society, inckuding the monthly 
issue of EvEeryYDAY ENGINEERING 
MAGAZINE. | | 


C. They shall be entitled to purchase 
apparatus through the Society at re- 
duced prices when this is possible and 
shall have the privilege of consulting 
the director for advice and help in their 
work. 


D. The president gf a lecal chapter 
automatically becomes a fellow member 
upon election, by paying any difference 
in fees in the rank held previous to 
election. | 


E. An application for the degree of 
fellow member must submit to the Edi- 
tor of Publications a paper on work he 
has carried out. This paper will be 
considered by the Board. of Directors 
as an indication of his previous ac- 
complishments. 


F. Fellow members shall have one 
vote in the election of the Board of 
Directors. 


G. The yearly membership fee of 


Fellow Members shall be $4.00. 
5, Any member may be expelled for 


conduct against the interests of the So- to preside at all meeting of the So- 


ciety, by a majority vote of all the 
Board of Directors after having been 
given ten (10) days’ notice and an op- 
portunity to be heard by the Board of 
Directors in his own defense. 


ARTICLE IV 
Government 


1. The government of the Society 
shall be vested in a Board of Directors 
consisting of five (5) members in good 
standing, who shall be elected at the 
Annual Meeting on the first Saturday 
of April of each year, and shall hold 
office for one (1) year, or until their 
successors shall be elected. 


2. The Board of Directors shall pass 
upon the applications for membership, 
shall manage and conduct the general 
business affairs of the Society and shall 
meet at least once a month at such time 
and. place as the business interest of 
the Society may require. In the event 
of a vacancy occurring among the off- 
cers of the Society, the Board shall fill 
the position by electing one of the mem- 
bers for the balance of the term. Va- 
cancies in the Board may be filled for 
the unexpired term, by a majority vote 
of the Board. Special meetings may 
be called at any time upon the com- 
bined request of three (3) members. 


3. The officers of this Association 
shall consist of a President, Vice-Presi- 
dent, Treasurer and Secretary, to be 
elected from the Board of Directors of 
the Association. The officers shall serve 
for one year, or until their successors 
_ are appointed. | 


ARTICLE V 
Dues 


Each Scholarship and _ Associate 
member shall pay dues to the Associa- 
tion amounting to $2.50 per year, Mem- 
bers $3.00 and Fellow Members $4.00. 


ARTICLE VI 
Meetings 


The Annual Meeting of the Society 
for the election of Directors, and for 
such other business as. may properly 
be brought before it, shall be held on 
the first Saturday of April in each year. 

Special meetings may be called by 
the President or Board of Directors. 


At all meetings of the Society ten 
(10) Fellow members im good stand- 


ing, as shown by the records of the: 


Secretary and .Treasurer, shall consti- 


tute a quorum. 


Articie’ VII 
Duties of Officers 
It shall be the duty of the President 


ciety and of the Board of Directors, 
and in general to discharge the duties 
usually pertaining to the office. In the 
absence of the President his powers and 


duties shall be discharged by the Vice- | 


President. | 

It shall be the duty of the Secretary 
to keep true and correct minutes of the 
Society and also of the meeting of the 
Board of Directors. He shall have cus- 


-tody of all the records of the Society, 


except those in charge of the Treasurer. 


The Treasurer shall have charge of 
the funds of the Society and receipt 
to the members for the payment of 
dues. , He shall deposit the funds of 


the Society in such banking institution 
‘as may be designated by the Board 


of Directors. He shall submit 4 state- 


ment of the financial condition of the 
Society at each meeting of the Board | 


of Directors or whenever required by 
the President. 


The Board of Directors shall also. 


appoint the following officers for one 

year, or until their successors are 

elected: 

Director of Chemistry and _ Electro- 
Chemistry: 

A. Shall direct the activities of the 
Society in Chemistry and Electro- 
Chemistry. : 

B. Shall report to the Board of Di- 
rectors. 

Director of Electricity and Radio: 

A. Shall direct the activities of the 
Society in Electricity and Radio. 

B. Shall report to the Board of Di- 
rectors. 


Director of Mechanics: 
A. Shall direct the activities of the 


Society in Mechanics and Model En- 


gineering. 


B. Shall report to the Board of Di- 


rectors. 
Director of Publicity: 

A. Shall have charge of the publicity 
work of the Society. 

B. Shall report to the Secretary. 


Editors of Publications: 


A. Shall prepare and edit material 


for the publications of the Society. 

B. Shall be composed of the Di- 
rectors of Chemistry, Electricity and 
Mechanics. 

Director of Laboratories and Equip- 
ment: 

A. Shall have charge of the New 
York. Laboratory. 

B. Shall help members of the So- 


ciety to find material and apparatus 


they need. 

C. Shall have charge of the work of 
supplying apparatus to members 
through the Society. 


ARTICLE VIII 
Chapters 


All the Chapters of the Society shall 
be under the jurisdiction of the Board 
of Directors of the Society. 


ARTICLE IX 
Amendments 


1. These By-Laws may be amended 
by a majority vote of a quorum present 
at any meeting of the Society, provided 
that notice of such amendments shall 
be given at least 30 days before said 
meeting. 





. Those desiring information in con- 
nection with the organization of local 
chapters sheuld communicate with the 
Secretary, Mr. Raymond Francis Yates, 
2. West 45th Street, New York, N. Y. 
Every assistance possible will be given. 
Local chapters are provided with a 
separate charter bearing the official seal 
of the Society. 

At the present time the Society has 


about 500 members scattered throughout 


the United States. Many of these men 
are located in the larger cities. For in- 
stance, in the city of Philadelphia, the 
Society has many members, but they are 
in a disorganized condition. The same 
holds true of the other larger cities. 
The present task of the Society is to 
bring these men together and institute a 
local chapter in each of the various com- 
munities. Immediately these local 
chapters start to form, the pictures of 
the members will start to appear in the 
magazine and bulletin of the Society. 

Suggestions from members are re- 
quested. The rehabilitation of the So- 
ciety 1s going to require considerable 
assistance from its present membership. 
Anyone having an idea should make it 
known. | 
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An Engineer in Modeldom 
| How to Find an Unknown Dimension on a Dra 


By Dwight S. Simpson, M.M.E. 


UT a scale on it. Certainly, if 
Pye know the scale, but if the 


drawing is reproduced in a maga- 
zine, it is generally reduced and its 


scale is unknown. If every aspiring lad 
who makes a drawing with the hope of 
having it published would draw the 
scale too, aS shown in Fig. 1, then this 
page would be unnecessary. It’s too 
much to ask him to get all the dimen- 
sions on. It takes three men to do that 
in the meanest of drafting rooms, or 
the best. 

Fig. 1 shows a drawing as it should 
be made. Fig. 2 shows the same article 
as usually reproduced in any magazine. 
Please note that it was once made to 
full size scale. What the scale now is, 
only the engraver knows. It is up to us 
to decide what all those missing dimen- 
sions are, and there is a whole catalogue 
of ways not to do it. Let us try the 
right way. 


On any straight line lay off a dis- 


tance A—B exactly the length of some 
given dimension on the drawing—in 


Motor Base 
| Full o1ze : 


eis 03" hater B 





this case we will take the width of the 
piece in Fig. 2, 23% in., Fig. 3. You 
may use your dividers to transfer this 
dimension if you like. The real drafts- 
man with a whole boxful of tools, 
would use the edge of a strip of paper 
and a very sharp pencil. 
and quicker than the dividers, just as 
accurate, and what is much more to the 
point, makes no holes in the drawing. 
At any convenient angle to the first line, 
draw another, crossing it at A. On 
this line set off A C, the actual dimen- 
sion, either full size or any other con- 
venient scale, represented by A B,—in 
this case 23g in. Divide A C into 
inches and eighths as shown and draw 
a line carefully through C and B. Now, 
with two triangles, draw a series of 
lines parallel to B C, each line cutting 
A C at one of the division marks and 
extending to the line A B. Label the 
divisions on A B to correspond with 
those on A C and extend the scale to 
suit. You now have, if the work has 
been carefully done, an accurate scale 


Full Size 


It is easier ° 


to 238 in., the given dimension. 


Motor Base 


Fig.2 Shows drawin 
- A-B" in Fig.3 equals “A-B" in Fig.2. 
A-C’in Fig.3 equals actual dimension 
_ represented by ‘A-B’in Fig... 

Lines parallel toB-C’divide’A-B"in 
proportion to'A-C” which has been 
laid off in inches and eighths. Divisions 

on"A-B”’ therefore equal inches and 
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for the drawing. ‘Transfer the length 
of any required dimension of the draw- 
ing to the scale by means of your pencil 
and strip of paper and read it directly. 
A useful accessory to the above meth- 
od now presents itself. Suppose we 
don’t like the size of the article pre- 
sented. Let’s pretend that for some un- — 
known reason we would like it a half 
inch longer,—that is to say, the 23 in. 
really should be 27% in. and all other 
dimensions in proportion. Of course, 
you can do it mathematically if you are 
that kind of a chap, but to figure out 
what half a dozen ‘‘somethings”’ are to 
a half dozen other “somethings,” as 
23g is to 27%, is too much of a job for 
most of us, so let’s do it this way: 
Referring to Fig. 3, lay off, on a 
straight line A C, equal to 2% in, the 
required length, by the true scale of the 
drawing, as determined by the previous 
method, and put on the divisions. Now, 
using the same scale, make A B equal 
Con- 
(Continued on page 238) 





Fig.e 


as reproduced.. 


eighths to same scale as drawing in 


Fig.2. 
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How to Weigh Steel by Arithmetic 


By Ernest Irving Freese 


one foot long weighs exactly 3.4 
pounds. 

Hence, since the weight of the bar is 
directly proportional to its length and 
area, it follows that the weight, in 
pounds, of any piece of steel of any 
uniform size, shape and length, can 
readily be found by simply multiplying 
the number of square inches in its cross- 
sectional area by 3.4 and then multi- 
plying the result by the number of feet 
in the length of the piece. 

To formulate the above rule into a 
simple and understandable equation, 
let A represent the number of square 
inches in the area of the cross-section, 
let L represent the number of feet in 


A BAR of steel one inch square and 


the length of the piece and let W repre- 
sent the number of pounds in the weight _ 


of the piece. ‘Then: 
W —'3.4 AE 
By merely transposing the terms of 
the above formula, the area can be 
found when the weight and length are 
given, as follows: 
W 
A= -——. 
3.4L 
Or, again, by transposition of terms, 
the length can be determined when the 
area and weight are known, as follows: 


yb Gere 





3.4.A 
A bar of steel weighing 17 pounds 
contains exactly 60 cubic inches, what- 
ever its shape or dimensions. Hence, 
since weight is directly proportional to 
volume, it follows that the weight of 
any piece of steel, in pounds, can be 
determined: by merely multiplying its 
Se 17 
~ number of cubic inches by —. So, let 
| 60 
V represent the number of cubic inches 
in the volume of. the piece, and let W, 
as before, represent the weight of the 
piece in pounds. Then: 
: 17 V 
W = — 
60 


By transposing the terms of this 


equation, the volume can be determined 
when the weight alone is known: 
60 V 
Va eg 
17 

Also; by equating the two formulas 
already deduced for finding the weight, 
and then solving for V a very simple 
formula results for finding the volume 
of the piece when the cross-sectional 
area in. square inches and the length in 


feet are given: | 
Vesa ler Ae 


US 


Finally for calculating the areas of 
regular-shaped cross-sections of given 
or known dimensions, the following 
simple formulas are given, in which D 
represents the diameter or width of the 
section in inches or fractions thereof, 


VUUUEUDEUERDEEUPUEEEEECEEUS STE EO EEL EE TED E DS EET RECT CED PETES CCE EEE EEE SRT EE EEOC EU ETERS 


“ 


This article explains the use 
of simple and accurate formulas 
for finding the weight, volume, 
length and cross-sectional area of 
either tool or structural steel. We 
feel that it will greatly interest | 
our readers, as well as prove valu- 
able on many occasions. Such in- 
formation as tt imparts, is dtffi- 
cult to find in simplified form, so 
as to be easily applied by the 
mechanic and model engineer.— 
EDITOR. 


PUODASETPERUTODDOUEDEODTUEEQORSUDDEDDOTE EDL SSCODTEORDODETOADTUETOUED EEO TTEAEDELEDESURORSUEOORDRODEDTONOSTIORCDOGSEQTECUDIOND 


PTT 


and T represents the thickness in inches 
or fractions, as the case may be: 
For a square section, A= D X D. 
Hora ati Section: Ans) <r de. 


For an octagonal section, 4 = D 
MD S284: 3 

For a round section, A = D X D 
<i 18S4: 


The accompanying table gives, in 
concise and convenient form, all of the 


formulas heretofore derived, as well as 


those obtained by substitution of the 


particular values of A in the formulas 


for the weight, volume and length of 
square, flat, octagonal. and round tool 


steel. By means of this table, any - 


unknown dimensions can be quickly 
found by merely substituting the known 
quantities for the letters representing 
them in the proper formula, and per- 
forming the simple operations of either 
multiplication or division as the par- 
ticular formula may indicate. The 
formulas are nothing more than short- 
hand arithmetic, easily solved by any- 
one, and productive of absolutely ac- 
curate results. The following examples 
will not only serve to indicate the man- 
ner of using the table, but will also 
show its value and the exceedingly wide 
range of its usefulness. | 

Example 1. To find the weight in 
pounds of an octagonal bar of steel, 14% 
in. in diameter and 1 ft. 4 in. long. 

Ds Mleeie= O8. 
and: == 1/4/12" = 47/3), 

Follow down the first column of the 

table to the words, ‘““To find the weight 


‘in pounds.” Opposite this, in the sec- 


ond column, enter the division marked 
‘When the size and length are given.” 
Follow this division across to the for- 


i ee eS 


mula in the column marked, ‘“Octago- 


nal.” The required formula is D & D> 


< L X 2.82. Hence, substituting the 
given values of D and L in the formula, 


the required weight is found to be 9/8 | 


«x 9/8 & 4/3 X 2.82, which equals 
4.75 pounds. | 
The above process is the same in all 
cases; namely, opposite the name of the 
unknown quantity in column No. 1 will 
be found two horizontal divisions. En- 
ter the division in which are named the 
given quantities, or quantity, and fol- 
low this division across to the formula 
under the heading of the given shape. 
The solution of this formula will give 
the required unknown quantity. 
Example 2. An intricately-shaped 


steel casting, upon being immersed in a 


vessel of water, was found by calcula- 
tion to displace 40.8 cubic inches. What 
is its weight? | 
The volume of water displaced is 
equal to the volume of the casting. 
Hence, V = 40.8 and, as shown by the 


- table, the weight of any shaped piece 


sie Roal fhe 
of steel is equal to . ‘Therefore 
60 — 
40.8 < 17 
the weight of the casting is ———_—_——, 
60 


which equals 11.56 pounds. 

Example 3. What is the weight of a 
steel I-beam of 25 square inches cross- 
sectional area and 21 ft. — 7% ft in. 
long? In this case, A’== 25, and L == 


i 2 aXGuie 25 259025 





a sal heretore. by, 
ie 12 
means of the formula for weight in the 
last column under structural shapes, the 
weight is found to equal A XK LX 3.4 
or, substituting the given values of A 
DORR VASE ASIC OE 
which 
| bA ss 
equals 1836.35 pounds. The above 
formula is perfectly general, being ap- 
plicable to any shape whatsoever when 
the area is given. 
Example +. Find the volume of the 
above I-beam. In the table, the proper 
formula is found in the column under 


structural shapes, and in the division 


marked “‘when the size and length are 
given’ opposite “volume.” The formu- 
la is 12 A L. Therefore, the volume 
2S XAOS 9 Zo X<e Wid 

of the I-beam is ——————____—_, 

. 12 7 

which equals 6481.25 cubic inches. Di- 
viding this by 1728, the number of cu- 
bic inches in a cubic foot gives 3.75 
cubic feet. | 
Example 5. A certain piece of steel 


¥ PP Sm ~ 
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weighs 4 pounds 2% ounces. What is 
66.5 
pounds 





its volume? Here W = 
16. 


and from the table, the formula for 
volume when the weight is given, is 
: W X 60 

found to be which, substitut- 


17 


ing the numerical value of W, gives 


66.5 & 60 
or 14.66 cubic inches. 
LOU 1s/ 


Example 6. A coil of No. 14-gauge 


steel wire weighs 36% pounds. How 


long is it? Here W = 36.5, while the 
diameter D, corresponding to No. 14 
gauge, equals 108 in. From the table 
the proper formula for length when the 
size and weight are given is found, in 
the column of round shapes, to be 


W 


267D < D 


the given values of W and D, the length 
of the wire is found to be : 


36.5 


08.6: .08, Xer2. Or 
which equals 2136 feet. 


Example 7. What length of 34 in. 
octagonal drill-steel could be re-rolled 
from a piece of scrap containing 92.48 
cubic inches? Here V = 92.48 and D 
= % = ./5. For octagonal shapes; 
the table gives the formula for length, 
when the size and volume are given, as 


V 

—_—__—_—__——_., or 16.54 feet. 
73 X75 XX 9.94 a | 

Example 8. What is the cross-sec- 
tional area of a steel rail if a piece of 
2 ft. — 3 in. long weighs 30 pounds? 
Insthis* ease; We == 30, and L' — 214 
=. 2.25, Looking in the table, the 
formula for area, when the weight and 





W 
length are given, is seen to be - or 
sy 
30 : 
“a he solution: of this gives 
2291 sic 


3.92 square inches as the area. 

As a final example, illustrating a 
further use of the table, let it be re- 
quired to find the weight of a steel plate 
17 in. X 52 in. X 3% in. The volume 
of the plate is therefore equal to 17 * 
52 & % or 331.5 cubic inches. From 
the table, the formula for weight, when 


LTV. 





the volume is given, is - Hence, 
iba 60 
since V — 331.5, the. weight of. th 
sol x 17 : ; 
plate is ———___, which equals 
60 
93.925 pounds. 


Hence, by substituting 


TABLE 


For ascertaining the Weight and Measurement} of fool @Structyaat all 
tee] 






SIZE ee HAPE 


° 
Cross-Section 











To find the 
AREA 


in 

















When the Weight 
and Lengt 
are given 







sq. inches: 






To find the 
WEIGHT 





When the Volumel| VxI7 
| Oe 60 












To find the 





~ VOLUME 


in 












| cu. inches: 
To find the 
LENGTH 









AF 

D = DIAMETER, or width,of the cross-section in INCHES or » 
A 

L = LENGTH of the piece in FEET or fractions thereof, 
ee WEIGHT of the piece in POUNDS or fractions thereof. 


Winding Kinks | 


So ee can be used much 


more effectively for removing the 
insulation from wire than your pocket 
knife. With the right hand, pull the 
wire through a small double strip of 
sandpaper held between the thumb and 
forefinger of the left hand. The writer 
removed the insulation from three hun- 


wire in this manner. 


The best way to save small pieces of. 


magnet wire, which having served their 
purpose in connecting some apparatus, 
is to coil the wire in the form of a 
spring closely wound on a pencil or 
some similar object. When ready for 


use again, the coil of wire can be 


stretched to the required length. The 
spring of the wire helps to make better 
contact. Connections made in this man- 
ner are also much neater than when the 
wire is strung out haphazardly. 


To fasten the loose end of a spool of 


magnet wire, double back enough of the 
loose end to reach around the coil, stick 
this doubled back end through the loop 
formed by the doubling and bend over. 
This is a much better way to keep the 
wire from uncoiling than merely raising 
a turn slightly and sticking the loose 
end under it. If a kink appears in the 
wire, it should be carefully straightened 
before proceeding. 


Tool Steel Shapes : ee 


am am -- 


Wa a 
“Lx34 | tx34-] 134 
asa an DxDxLx3.4| [ 
- and Len xDxLx3.4| DxTXLx3.4 
are Ser : Be DxDxLx2.67 ~“ See 
VxIT Vxl7 > | Wai oe 
O00 eo | 60 ro 
When the Size = = , 
and Length. || DxDxLxl2) DxTxLx12| DxDxLx994] DxDxLx942 ACen 
— EEOhevOIVEN ell | a 
When the Weight] Wx60 Wx60 1a 
JS inate 7 00 
. Given: | 
en ihe Size eV 
and Volume Dypwl? 
{are given DxDxl2 








DxTxl2 


When the Size W W W W 
an eight ace ERT er eN aT bo Gre ——__ 
Apaigiuen DxDx3.4 |, DxTx34 | DxDx282 | “DxDx267 


In this’ table, the single letters stand for the fol lowing quanti ee 
AREA of the cross-section in SQUARE INCHES or fractionsthereok 


THICKNESS of the cross-section in INCHES or factions thereo: 


VOLUME of the piece in CUBIC INCHES or fractions thereof. 


‘ same building. 
dred feet of old No. 24 D. C. C. magnet - 












D-1. 


— DxDx 8284 












DxDx.7854 |) 
_w ae 
Lx3.4 











Wx60 | Wx6o 
17 TT 
V 


Ve 


DxDx9.94] DxDx942 





| 
V 


aE 


BI ig e etlee 


Notice to Readers 


cently changed its address from 33° 
West 42nd Street to 2 West 45th Str 
New York, N. Y. All mail should 
sent to the new address. The offices ¢ 
the American Society of Experimental 
i:ngineers have also been moved to the 
Out-of-town visitor 


chat with our readers so that we may 
learn what they think of EVERYDAY 
ENGINEERING and if they have amy 
ideas concerning a 
Members of the American Society of 
Experimental Engineers, coming from i 

out of town, are. invited to visit the 
offices of the Society where they may — 
obtain various information about the — 
city. If they wish to make purchases, - 
they will be supplied with the names 
and addresses of reliable dealers han- 
dling the line of goods they are inter- 
ested in. If members not familiar with 
the city take advantage of this Ore 
tunity immediately upon are a 
town, they will probably save them 

selves much confusion and ne 
nience. ‘The Members Traveling Car 

should always be presented at the offices 


of the Society. 





















ORE 


its improvement. 
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Elementary Synthetic Chemistry 


oolare Td 
By J. F. Springer 


With the collaboration of S. Wein, formerly Managing Editor of “Color Trade Journal” 


give.an account of a laboratory 
method for the production of aliza- 
rin. Before going on to this account, 
it will be well to give a brief statement 
relative to this important product of 
coal-tar. 7 
Alizarin is the principal coloring 
matter contained in the root of the mad- 
der plant. ‘The scientific name of the 
plant is Rubia tinctorum. ‘There is an- 
other variety, Rubia cordifolia, which 
is native to India, the northeastern part 
of Asia and Java. The cultivation of 
the madder plant for the purpose of 
- securing the precious alizarin, and per- 


! E is proposed in this installment to 


haps other coloring matter in the root, » 


was once a very considerable line of 
activity amongst agricultural people. 
This is all changed now. Alizarin is 
more advantageously produced by syn- 
thetic chemistry. 

Next to indigo, alizarin is perhaps 


the most important of all : dyestuffs. | 


The derivatives and associates of aliza- 
rin are employed all over the world in 


coloring cotton goods. Red is perhaps | 


the most valuable of the colors; but 
there are others. Alizarin and the al- 
lied dyestuffs do not produce their col- 
ors by simply impregnating the fibre of 
the material to be dyed. A third sub- 









Chamber for hot oil | 
steam or ethec heoting 


 An-easily made experimental autoclave is shown at the vight. This is designed for external heating. The autoclave shown in the center is of 
the commercial laboratory type. This is provided with an automatic stirring device for continued agitation. The autoclave shown at the 


. left is heated by oil or steam. The drawing of the laboratory autoclave shown in the center is reproduced through the courtesy of the Valley 


y Lead Gasket. 


Inletand 
Outlet 


stance, called a mordant, is required. 
That is, in a representative case, the 
fibre is first impregnated with this third 
substance and then the dyestuff is ap- 
plied. The mordant and the dye unite 
to form a chemical compound, called a 
lake. Such a lake is insoluble in water. 
It adheres to the fibre, largely, it would 
seem, because the mordant does. It is 
the lake that has the color and pro- 
duces the desired effect. There are 
quite a number of. dyes which are used 
in this way—that is, by combining them 
with a mordant to form an insoluble 


colored substance. Also, there are quite. 


a number of mordants. Sometimes sev- 
eral mordants may be used with one 


- dyestuff and the coloring effect is sub- 


stantially the same whichever one is 
employed. Sometimes, however, a sin- 
gle dyestuff will make one color with 
one mordant, another color with an- 
other, and so on. Alizarin belongs to 
this latter class. Such dyes are called 
polygenetic dyestuffs; the others mono- 
genetic, 

A little consideration will show one 
that a polygenetic dyestuff may be im- 
portant with respect to a variety of col- 
ors. Alizarin when used with a mor- 
dant based on iron .oxide, produces 
violet shades. When used with chromic 
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oxide, alizarin produces shades of 
brown. And when employed with the 
oxide of aluminum, bright red shades 


are producible. 


Alizarin was not isolated by the 
chemists until 1828. 
composition was not ascertained. For 
a time the supposition was entertained 
that it was a derivative of naphthalene. 
It is now known to be derivable from 
anthracene. The connection between 
anthracene and alizarin was not ascer- 
tained until forty years after the first 
isolation of the dyestuff. Up to this 
period (about 1868), anthracene had 
been looked upon as useless and left in 
the residue of coal-tar—that is, in the 
pitch. In 1869 two British patents 
were taken out for the production of 
alizarin from anthracene. One of these 
was taken out by W. H. Perkin, then 
only 31 years old. He had previously, 
when only about 18 years of age, dis- 
tinguished himself by the synthetic pro- 
duction of mauve. ~ | 

Alizarin is derived from anthracene, 
a product of coal-tar. As there is so 
very much more naphthalene in coal- 
tar, it is, perhaps, a pity that the hy- 
pothesis to the effect that alizarin was 
a derivative of naphthalene did not 
prove correct. In an analysis of a typi- 
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cal tar, Hooper has informed us of the 
percentages of naphthalene and anthra- 
cene indicated by this investigation. 
Creosote oil was produced in an amount 
equal to 10.15 per cent, by weight, of 
the tar. From this creosote oil, naph- 
thalene was obtained to the amount of 
8.12 per cent of the original tar. Now 
anthracene comes from’ anthracene oil. 
The latter was produced to the amount 
of 11.64 per cent; that is, more anthra- 
cene oil was obtained than creosote oil. 


- But the next step broke up the advaii- 


tage. From the anthracene oil, only 
0.3 per cent of the original tar was ob- 
tained in the form of anthracene. What 
we have to compare, then, is 8.12 and 
0.3. This means that 27 times as much 
naphthalene was secured as anthracene. 
While tars differ, this is to be taken as 
fairly representative. 

If chemists should discover how to 
substitute naphthalene for anthracene 
in making alizarin, or should discover 
some other and cheaper source for an- 


- thracene, they would be taking an ad- 


vantageous step. 

It is not especially difficult to prepare 
alizarin, the principal coloring princi- 
ple in the madder plant, as the follow- 
ing account will show. These chemi- 
cals will be needed in the indicated 
proportions: 

Sodium anthraquinone sul- 
phonate, 50 parts 

Sodium hydrate, 150 parts 

Potassium chlorate, 9 parts 


These parts and the parts of water 
about to be mentioned are all by weight. 
The sodium hydrate [caustic soda and 
sodium hydroxide are other names] is 
dissolved in an equal number of parts 
of water in an.autoclave. Next, the 
sodium anthraquinone sulphonate is 


added. ‘That is, it is put in a little at 


a time and the whole stirred continu- 
ously. Then the potassium chlorate’ is 
to be dissolved in 50 parts of hot water 
and the solution mixed in with the con- 
tents of the autoclave. The lid is now 
secured in place and the heating con- 
tinued for twenty hours at the tempera- 
ture of 338 degrees F. When the whole 
has cooled down, boiling water is used 
a number of times for the purpose of 
getting the contents out. Hydrochloric 
acid is added ‘to the solution thus pro- 
duced, in order to acidify it. Alizarin 
should separate out in the form of yel- 
low or yellowish crystals. Filtering 
may be done at the pump. After the 
alizarin has been washed with water 
and pressed on a porous plate to get rid 
of excess water, the drying may be car- 
ried out at 248 degrees. Alizarin melts 
at about 540 degrees. | 


The Autoclave 
Mention has been made of a piece 
of apparatus termed an autoclave. This 


1s a device for heating substances under 


or cast-iron; 


pressure. There may be an inner and 
an outer vessel. In such case, the inner 
vessel is to be regarded as the one to 
use as a receptacle for the substances 
to be heated. The autoclave may or 
may not be fitted with a stirring appa- 
ratus. In the case where no stirrer is 
part of the device, the stirring will nat- 
urally have to be done by hand. This 
should be remembered, as it means that 
ordinarily any necessary mixing is to 
be done before the lid is closed down 
preparatory to the pressure condition. 
It is, naturally, desirable to be able to 
determine during pressure operation 
just what the temperature and the pres- 
sure may be at any moment. The lid 
may accordingly be fitted with a pres- 
sure gauge and a thermometer tube. 
The amount of pressure sometimes en- 
ables the operator to tell that a chemical 
reaction has been completed. The heat 
may be provided for directly or indi- 
rectly. An indirect method is the one 
which provides for heating the auto- 
clave in an oil bath. An advantage of 
the indirect method is that sudden fluc- 
tuations of temperature may readily be 
avoided and also that the maximum 
temperature possible may more easily 
be pre-determined. A direct-method of 
heating is the one which brings a flame 
directly against the autoclave. This is 
the less desirable method. If the opera- 
tor employs it of his own choice or be- 
cause the apparatus can not be heated 
in any other way, he will need to be on 
the watch and do the heating up slowly. 
The apparatus “must not be opened till 
it is quite cold.” ; 

An autoclave may be made of steel 
sometimes of copper. 
Sheet steel is also usable for this pur- 
pose. Naturally, the material and its 
thickness of wall will turn upon the 
pressures that will be used. It will not 
be advisable, of course, to figure on the 
actual pressures that are to be em- 
ployed. A good big factor of safety 


_ should be allowed. 


A simple form of autoclave is shown 
in the figure. It will be noted that 
there are two chambers, independent in 
construction, but which may be so fitted 
to one another as to immerse, as it were, 
the one into the other, for, say, half its 
depth. These two parts are provided 
with horizontal flanges by means of 
which the chambers may be bolted to- 
gether. The opposing surfaces of the 
flanges should be machined in order to 
make them flat. A washer of lead con- 


sisting of a single annular piece may — 


then be put between and the two cham- 
bers bolted together. ‘Tube connections 
are arranged on the lower: chamber. 
The one is an inlet and the other an 
outlet. The space between the two cast- 
ings is to be used for heating the upper 


chamber into which the material is put 


that is to be the subject of treatment. 
The circulation of hot oil is one ap- 
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proved method of heating. Molten lead 
in the form of a bath is another. : 

It will be of interest perhaps to have 
an account of the autoclave employed 
by the Henry Phipps Institute of the 
University of Pennsylvania, Philadel- 
phia. The autoclave in question has a 
maximum working capacity of 10,000 
pounds per square inch. The factor of 
safety is 50 per cent. The main por- 
tion of the autoclave is a single drop 
forging of armor-plate steel. Every- 
where the metal is 2 inches thick. It 
has an internal diameter of 10 inches 
and an internal depth of 18 inches. 
The flange has a width of 5 inches. 
The heating is done with an “atmos- 
pheric gas burner.” 


A Substitute for an Autoclave 

For the particular substances speci- 
fied for the making of alizarin, the 
heating under pressure may be done in 
a steel bottle which may very well be 
made in a small shop. Seamless steel 
tubing is well adapted to form the walls 
of the bottle. A suitable length is ob- 
tained and the one end securely closed 
by welding. An alternative is to use 
a screw cap at both ends. In any case, 
the cap will be used for one end. ‘The 
screw thread should be moderately fine 
and should be tapered. ‘There should 
be a good generous length of thread. 
There are two reasons: (1) The cap 
thread should engage for a good dis- 
tance in order to secure a good sized 
hold; and (2) something extra is to be 
allowed in case the cap should be a 


trifle large. Care should be taken that 


the fit between the two threads is not 
such that the tube end strikes the in- 
side of the top of the cap before (or 
even at) the moment tightness is se- 
cured. When the fit is a tight one, 


there should be a trifle of space between 


the tube end and the inside of the cap 
top. 

There is no great trouble in getting 
exactly the fit desired. In order to con- 
trol the matter, let the cap thread be 
made first. Then the thread on the 
tube may be cut. It is cut a trifle small, 
so that the cap can not be screwed up 
tight. Otherwise disastrous results may 
occur, because of the natural deteriora- 
tion due to age and use, owing to some 
unseen defect or because of accidental 
excess Of pressure... ae 

A cast iron autoclave may be given 
additional strength by means of steel 
straps. The interior surface may be 
enameled or else provided with a spe- 
cial lining of a metal to resist corrosion 
from the contents. Thus, the lining 
may be of sheet tin, lead, zinc, copper 
or the like. An authority states: “Met- 
allic linings are now soldered rigidly to 
the surface of the autoclave.” The 


same authority also mentions “a loose 


container for the substance under treat- 
ment.”’ 
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A Model Fire Engine 
By F. A. Wardlaw, M. E. — 


HIS article is presented to the 
readers of EVERYDAY ENGINEER- 
ING as something unique in 
the model world, for, as far as the 
writer. knows, there is not in existence, 
in either America or Europe, another 


perfect working model of this very at- 


tractive, efficient, and interesting type 
of engine. The difficulties attending 
its design and construction were those 
of the average model engineer multi- 
plied many times. 

To begin with, when the writer de- 
cided to make a scale working model 
of this particular type of engine, known 
as a “Harp Tank Amoskeag Steam Fire 
Engine,” formerly built by “the Man- 
chester Locomotive Works, Manchester, 
New Hampshire, U. S. A., but now con- 
trolled by the International Power 
Company of Providence, Rhode Island, 
he wrote this latter company requesting 
them to let him have a blueprint or set 
of prints showing the construction of 
this engine in detail. Their general 
manager replied regretting his inability 
to comply with this request, as no trac- 


Height from ground to top of smoke 
stack, 3 ite 3 1D. 
‘Diameter of front wheels, 50 in. 


Ue Od 


The description of this mintature 
fire engine should be an inspira- 
tion to model engineers, represent- 
ing, as it does, one of the best 
models in the world both from the 
standpoint of workmanship and 
faithful reproduction. It received 
first prize at the Model Engt- 
neers Exhibition in London, 
England, 1913. Its builder, Mr. 
F. A. Wardlaw, M. E., 1s a master 
model engineer. We acknowledge 
our indebtedness to the “M a 
Engineer and Electrician’ of 
London for the reproduction of 
this manuscript.—EDITOR. 
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Diameter of rear wheels, 6134 in. | 
Distance center to center of wheels, 
6 ft. 


going in about four and a half min- 
utes. The safety valve was set at 80 
lb., and at this pressure a 1% in. 
stream could be thrown by this engine 
a horizontal distance of about 265 ft.— 
solid water, not spray. 

The writer became a member of the 
‘New Brighton Engine Co., No. 4” 


about 1880 and was subsequently 


elected as stoker or assistant engineer, 
whose duties, other than those required 
of him at fires, were to keep the engine 
clean and in readiness at all times. 
Thanks to this training and familiarity 
with every detail of this engine, coupled 
with a good memory, he has been able 
to reproduce this mac%iine in miniature, 
and should this article meet the eye of 
any of the residents of New Brighton, 
Staten Island, who lived there from 
1874 to 1885 and especially any former 
members of this same engine company, 
he challenges them to compare this 
model with the original, for he thinks 
they will agree that it is very nearly, if 
not absolutely true to the prototype. 
Perhaps a little description of the 





The model fire engine and its builder, Mr. F. A. Wardlaw. The engine is shown here throwing a stream Jorty feet. This photograph was 


ings or prints of the machine existed. 
A second letter asking for any kind of 
a photo or colored lithograph brought 
two small photos evidently taken espe- 
cially for him, one of which gave a side 
view of one of these engines and the 
other a closer and larger view of the 
mechanism. They kindly supplemented 
this in another letter with the following 
information: 


_ Diameter of boiler over casing, 2974 
in. 

Diameter and stroke of steam cyl 
inder, 734 in. by 9 in. 

‘Diameter of ch cylinder, 43 in. 

The pump is double acting. 

The original engine on its trials, at 
which the writer was present as a small 
boy, could raise steam from cold water, 
and have an effective stream of water 


eee on the roof of the Singer Building, New York 


original prototype would be in order 
before going into details of the model. 
Looking at the photo of the working 
side of the engine, commencing at the 


front, we have the usual driver’s foot-_ 


plate with gong underneath, over this 
the driver’s seat with regular tufted 
cushion, the front side lights with clear 
glass, ornamented, front and back, and 
ruby glass frosted with wreaths and the 
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number 4 on the outside, the front steel 
work for the pole and whiffletrees, and 
the air vessel surmounted by the orna- 
mental signal lamp. The air vessel is 
bolted to the delivery arm castings, the 
under part of which rides on a spring 
inside the hexagonal piece resting on 
the front axle. This spring is locked 
when the engine is working to avoid 
jumping. ' Each delivery arm is pro- 
vided with a cock so that either or both 
may be used. Just below the air ves- 
sel are two tanks, intended for fresh 
water for boiler supply in case the en- 
gine is pumping salt or dirty water. 
These tanks are connected together at 
the bottom by piping, a single pipe lead- 
ing from this to a tee near the main 
pump where it divides to connect with 
the bottom wheel valves on each side 
of the pump. Above this bottom valve 
on each side of the engine is a tee, and 
above that another valve connected di- 


rectly to the discharge side of the pump. 


By opening this top valve feed, water 
for the boiler is obtained direct from 
the main pump, whilst by closing this 
and opening the lower one, feed water 
is obtained from the tanks. The tanks 
may be also filled by opening both of 
these valves. From the delivery arm 
connection, and at the base of the air 
chamber, the harp frame extends to the 
steam and water cylinders. The upper 
arm of this serves only as a brace, but 
the lower arm acts also in the capacity 
of a conduit for the water from the main 
pump to the air vessel and delivery 
arms. The steam cylinder is of the 
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ordinary type with simple Dslide valve, 
of cast-iron lagged with german silver, 
with polished gun-metal heads top and 
bottom. The steam chest is also lagged 
with german silver set at an angle. The 
pump was of the pump bucket type 
(two leather pump cups back to back) 
made entirely of gun-metal with steel 
heads. It was double-acting with four 
suction and four delivery valves. Back 
of the main pump, is’ the gun-metal 
suction chamber, with suction openings 
on either side. ‘This suction chamber 
is also provided with an air vessel over 
each inlet to ensure a steady supply of 
water to the pump. To the bottom of 
the pump was connected a steel brace 
running forward to the front axle, to 
take the pull of the horses and relieve 
the harp frame of this strain. To this 


lower part of the pump were fastened 


two chains connected to the front axle 
to limit the turning movement of the 
front wheels. The crankshaft had three 
supports, one at either end and one in 
the middle. The crankshaft carried a 
heavy gun-metal flywheel having curved 
spokes and a circular rim, this rim be- 
ing, about,,3. im. In. thickness, . ie 
wheel itself was about 33 in. to 36 in. 
in diameter. 
end of the crankshaft nearer the boiler, 
directly under the steam chest. On the 
crank pin was a split die-block working 
between two segmental steel slide blocks 
connected to the piston and pump rods. 
These segmental slide blocks also car- 
ried at their ends the feed pumps for 
feeding the boiler, one on each side, 





The completed fire engine. It received first prize at the Model Engineer’s Exhibition in London, England, 1913 
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The eccentric was on the 


either of which sufficed to supply all the 
water needed. The harp frame carried 
on the upper arm the hose pipes or noz- 
zles, the hand lantern for illuminating 
the machinery at night, the lower arm 
carrying the bottom rests for these noz- 
zles, a water or pressure gauge, and a 
small valve or cock to which was at- 
tached a short piece of 34 in. hose for 
wetting down the live coals and cinders 
that accumulated under the grate, to 
avoid scorching the wheels. The boiler 
was of the vertical tubular type with 
about two hundred 14 in. copper tubes, 
circular firebox. It was lagged with 
german silver highly polished and held 
in place by corrugated gun-metal bands, 
and surmounted by a polished gun- 
metal dome and smokestack, the latter 
having a band of german silver about 
10 in. wide at its center. Inside this 


ornamental dome was a sheet iron 


smokebox and chimney well separated 
from the exterior polished metal. An 
extension stack was also provided for 
increased draught. On the left or work- 
ing side of the boiler were the steam 
gauge, whistle, throttle, valve water 
gauge, a clock, check-valve and a sur- 
face or scum valve, while on the right, 
the safety valve, extending through the 
dome, blow-off valve, check-valve, and 


a device for altering the force of the 


blast. ‘This, I think, fairly describes 


the prototype as I see it in memory after. 


a lapse of some twenty-seven years. I 
will now try to describe the model. 
Usually the first step in the con- 


struction of any model is the prepara-- 


in 
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tion of working drawings showing each 
piece in detail, as well as the assembly 
of the whole. This took the writer 
some time, as it necessitated extreme 
concentration of thought to recall not 
only the approximate dimensions of the 


various parts and their respective posi- 


tions on the engine, but also the metal 


of which they were composed. It may | 


be mentioned, that german silver was 
used in a number of cases where the 
original was steel or iron, to avoid rust- 
ing, and if I ever build another this 
would be carried to every part, includ- 
ing all small bolts and nuts. 


Whilst drawings to a scale of approx- 
imately 114 ins. = 1 ft. were prepared, 
covering all the most important details, 
many of the smaller parts were made 
from memory without drawings of any 
kind. The four side lamps and signal 
light were made from 34 in. and 7 in. 
square brass, respectively. After they 
were turned and bored they were pol- 
ished and nickel-plated. The orna- 
mental tops of german silver were 
picked up in Clerkenwell, England, at 
1d. each. The-clear glasses in these 
lamps are small watch glasses, whilst 
the ruby and blue glasses are cut from 
thin flashed glass, the ornamental 
wreaths and numbers being sand 
blasted. ‘Tiny electric lamps are fitted 
to all, the side hand-lamps having 2- 

volt tubular, and the others 4-volt pea 
lights. 


Next came the air vessel. This was 
spun out of 23-gauge copper in two 
pieces, one of which was the upper half 
sphere 23% ins. outside diameter. Both 
pieces were then silver soldered to- 
gether, so that it is really difficult to 
detect the joint. A hole in the top of 
this air vessel permits the entrance of 
the bottom part of the lamp, drawn to 
a water and air-tight joint by means 
of a curved washer and hexagon nut 
inside the vessel. | 


Drawings having been made for the 
harp frame, steam cylinder, cylinder 
heads, pump cylinder, pump heads, 
steam chest, suction chamber, flywheel, 
middle and rear crankshaft bearing, 
the patterns and core-boxes were made 
for these parts and sent to the foundry. 
Patterns were also made for the front 
and back wheels cast in aluminium. 
While awaiting these castings, the 
writer commenced the construction of 
the boiler. This is 8 ins. high by 3% 
ins.’ outside diameter made of No. 13 


solid drawn copper tubing. The upper 


and lower tube plates were formed 
from 1-16 in. sheet copper, sweated and 
riveted in place. The tubes are 18 in 
number, 34 in. outside diameter, of 18 
gauge solid drawn copper, 4 ins. long. 
They are screwed into the bottom plate 
and expanded in the upper plate, both 
sweated in position. The firebox is 
334 ins. high, 3 ins. outside diameter, 

of 16 gauge solid drawn copper tubing, 


so there is an annular water space of 
5-32 in. all around. The foundation 
ring and the fire-door ring are of brass 
sweated and riveted in place. Before 
the boiler could be closed, the question 
of getting steam to the cylinder had to 
be solved as it was quite apparent that 
the regulating or throttle valve body 
had to be placed inside the boiler. The 
only part of this valve. showing on the 
outside in the prototype is the gland. 
As the diameter of this boiler is but 
3¥%4 ins. outside and 334 ins. over the 
lagging (or cleading) an annular space 
of but ¥% in. existed for wood insula- 
tion, leaving no room for valve bodies 
or even pipes. ‘The method used to 
get over this difficulty is shown in 
sketches Nos. 1, 2, and 3, which also 
show the top of the boiler with arrange- 
ment of pipes, exhaust connection, blast 
pipe and blower. The boiler is fitted 
with a steam gauge to 100 lbs., safety 
valve set at 80 lbs., water gauge 5-32 


in. glass, regulating or throttle valve, 


surface blow of scum valve %% in. angle 
type, 4% in. blow-off cock, two % in. 
check valves, 4 in. three-way cock for 
blower, and 5-16 in. whistle. Besides 


these openings in the boiler, ¥ in. - 


hexagon head bolts screw into the boiler 
shell for fastening the steam chest, rear 
shaft bracket, pump suction chamber, 
rear brackets for spring suspension and 
coal box, about 30 in all. The lamp 
brackets screw into brass plates sweated 
to the boiler shell. They do not go into 
the boiler. The boiler is covered first 
with wood lagging made from a cigar- 
box, and this in turn covered with pol- 
ished german silver held in place by 
polished gun-metal corrugated bands. 
To ensure the holes in both boiler and 
german silver lagging being in exact 
alignment, a piece of 1-32 in. celluloid 
(transparent) was used to mark out the 
position and size of each hole. This 
was then used as a template for the 
german silver. 


The fire-grate is circular, 10 grate 
bars ¥@ in. wide on top by 1-16 in. 
wide on bottom and 3% in. deep in 
center tapering to %4 in. at ends. It 
is in two equal halves hinged on the 
sides, so that by pulling a catch at the 
back of the coal-box, the fire may be 
dumped at once if necessary. The grate 
is of cast-iron, well annealed. 

Castings having been received, the 
wheels were taken in hand. The front 
wheels are of 6% ins. diameter with 18 
spokes, and the back wheels 734 ins. 
diameter with 20 spokes. Both are %4 


in. thick. They are fitted with gun- 


metal hubs fastened to the wheels with 
3-32 in. mild steel bolts with rounded 
heads and nuts on the inside. These 
hubs have polished german silver caps 
forced on. Mild steel tires 3-32 x Y% 
in. are shrunk on. ‘The wheels are 
painted scarlet vermilion with lining in 


gold leaf. It took the best part of eight. 


days solid work to file up and smooth 
these wheel castings ready for paint- 
ing. A wood rasp proved very useful 
in this as an ordinary file clogged up 
at once. 


The steam cylinder is bored out to 
15-16 in. with a stroke of 1% in. It 
is made of gun-metal, fitted with alum- 
inium piston rings. These seemed to 
blow through, so they were removed and 
replaced by asbestos yarn which holds 
quite tightly. The heads are held on 
by eight 3-32 in. studs and nuts, cov- 
ered with an ornamental false cover of 
polished gun-metal top and_ bottom. 
The cylinder is lagged, and covered 
with polished german silver. The top 
cylinder cover is drilled and tapped for 
oil cup, and the bottom one for cylin- 
der drain cock. Piston head and rod 
are of steel, the latter 5-32 in. diameter. 

The steam chest is bolted to the cyl- 
inder and is provided with a curved 
back for bolting to the boiler. It is 
fastened to the boiler with six 1% in. 
brass bolts. It is of gun-metal, while 
the slide valve is of german silver. The 
steam chest is covered with polished 
german silver with a gun-metal centre- 
piece and 1-16 in. half-round brass 
beading. 

The main pump is made entirely of 
gun-metal except the top and bottom 
heads which are of german silver. 
These are held on by eight 3-32 in. 
studs and nuts. The suction and de- 
livery valves are made of gun-metal, 
four in number, all arranged to be ac- 
cessible from the top. The pump is 
made in two parts, the plunger barrel 
and the valves all arranged in the in- 
side part, with a tight fit in the outside 
barrel to which it is sweated. The 
plunger is made of two 54 in. Woodite 
pump cups placed back to back. It 
works very smoothly and has a power- 
ful suction and forcing effect. The 
plunger rod is of brass 5-32 in. diam- 
eter. On each side of the main pump, 
are the boiler feed pumps, solid plunger 
pattern. They are of gun-metal 5-32 
in. bore by 1% in. stroke. The plung- 
ers are of brass where they enter the 
pump, but are steel where they connect 
to the segmental crosshead slide. Each 
feed pump bottom contains two ¥ in. 
gun-metal ball valves, one on the suc- 
tion and one on the discharge side. 
These pumps are,’ of course, single- 
acting, forcing water on the down stroke 
only. The discharge side is connected 
by 'g in. copper pipe to the boiler 
check-valves whilst the suction side is 
similarly connected to the vertical tee 
between the two small wheel control 
valves immediately in front of the main 
pump. The upper vertical one controls 
the water supply from the main pump, 
and the lower horizontal one, from the 
tanks. Thus, the engine may be pump- 
ing salt water while the boiler is being 
fed with fresh water from the tanks. 
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Either of these feed pumps will supply 
all the water the boiler can evaporate. 
The suction chamber is of gun-metal 
bolted both to the pump barrel and the 
boiler shell. The suction openings are 
34 in. bore screwed outside 5g in. 26 
threads. 


high, made of german silver tubing 

with german silver ends sweated in. 
Having no data whatever regarding 

the spring suspension of this engine, 


the writer had to study this out as best © 


he could and he believes the method 
employed is very near that used in the 
prototype. Sketches 4, 5, 6 and 7 
show this clearly. ‘The springs are 5 
in. diameter, 14% in. long, of 1-16 in. 
spring steel wire. 

The axles are of mild steel 5-16 in. 
by % in. section, the front one made 
from bar steel of this size with bearings 
turned on the ends, and segments of 
steel brazed on the center to form fifth- 
wheel 1 in. diameter. The rear axle 
was cut from solid plate 3¢ in. thick 
and milled down. — 3 : 

The coal-box at the rear is 5 ins. by 
5 ins. outside, the sides of 144 in. by 


1-16 in. brass bent to fit and bolt to the 


boiler. The bottom is of 1-16 in. sheet 
brass fastened with riveted angle plates 
and sweated. It is painted the same 
color as the wheels, lined in gold and 
black, and has the name “New Brigh- 
ton” in gold and black on the back. 
The surface-blow and main blow-off 
piping pass across the underside of this 
coal-box to the rear, also for attaching 
to heater, for by connecting these two 
pipes to an external heater, and opening 
both the surface-blow and_ blow-off 
valves, the water in the boiler may be 
heated previous to lighting the fire. 

A very small brass pipe is carried 
from the water gauge drain cock to the 
bottom of the boiler to avoid discoloring 
the german silver boiler casing in blow- 
ing out the glass. | 

The small 1-16 in. angle type wheel 
valve on the lower arm of the harp 
frame, just below the nozzle, is to wet 
down live coals that may drop from 
the grate. The water pressure gauge 
shown on this same arm just above the 
valve is connected to the main water 
outlet between pump and air vessel, 
and reads up to 150 lb. 

~The delivery hose outlets are made of 
3g in. hexagon brass, silver soldered 
into the taper plug cock bodies. ‘This 
is shown in sketch 7. They are threaded 
5-16 in., 40 threads, the hole through 
them being 1 in. 

The harp frame is cast in gun-metal, 
both arms cored 9-16 in. The upper 
arm is plugged so that water cannot 
pass up it. 

The die-block in the segmental cross- 
head is of cast iron in two pieces, fast- 
ened with countersunk cheese-head 
screws 1-16 in. so adjustment can be 


‘made for wear. The segmental slide 


It is fitted with air vessels 
9-16 in. outside diameter and 23% ins. 


block itself was milled from 3@ in. by 
14 in. steel and drilled to a template. 
The piston and pump rod ends are taper 
fit to this and pinned. 

The horse pole and whiffletrees are 
made from pieces of aluminium, the 
former worked from a bar 34 in. by 3% 
in. to the proper shape and tipped with 
brass, the latter from 3g in. round. All 
chains are of rolled gold, silver plated, 
except the heavy limiting chains which 
are watch chain. Pole and whiffletrees 
are painted red with gold lining. 

The two lengths of suction hose are 
made of 11-16 in. O D rubber tubing, 
wire-wound inside, and fitted with male 
and female couplings of the same size 
and screwing to the suction inlets on 
the pump. A strainer made of 34 in. 
copper tubing with brass ends is fitted 
to one, for use when pumping dirty 
water. : 

The coal-box is provided with fire 
tools consisting of a shovel, poker and 
sluice bar, the first made to correct 
shape from copper with wooden handle, 
and the others from steel. 

The two nozzles are 4 in. long, made 
from % in. round brass. They are 
screw 5-16 in.-40 for attaching to 
delivery hose, and have a taper bore 
throughout their length from % in. to 
3-32 in. The tips are removable and 
may be replaced by others of larger or 
smaller bore. 


GENERAL DIMENSIONS OF THE ENGINE 


Length over all,. including horse | 


pole, 30 in. 
Length over all, excluding horse 
pole, 20 in. 
Width over all, 9 in. 
Height over all, 13% in. 
Approximate weight, 25-30 lbs. 


I think this fairly describes the 
model. It has been tested several times 
under steam, and shows remarkable 
power both in lifting and forcing water. 
It steams very quickly and the blast is 
quite sufficient to maintain the pressure 
at blowing-off point when the pump is 
working against heavy water pressure. 
With one of the 3-32 in. nozzles at- 
tached to 6 ft. of 4% in. rubber tubing, 
and 50 lb. steam boiler pressure, the 
engine threw a jet of water a full 40 
ft. which is an excellent performance. 

Owing to insufficient draught when 
raising steam, an india-rubber air com- 
pressor and reservoir (such as are used 
in small blowpipe or wood burning out- 
fits) is attached to the three-way cock 
and a strong blast of air sent through 
the blower until steam is raised to 15 
to 20 lbs., when the cock is turned so 
as to connect the boiler with the blower. 
Steam is then maintained at any de- 
sired pressure, whether the engine is 
working or not. ‘“Dalli Fuel’ is used 
because of the intense heat it gives out, 
and the absence of smoke. 


/ 


New Radio Apparatus 


WF RACTICALLY all the production 
of radio instruments for two years 
has been absorbed by the Government 


and the commercial companies. Now, 


with the War over, the manufacturers 
are looking for new sources of demand. 
At the same time, the Editors of EvERy- 
DAY ENGINEERING are wondering if 


you, as a radio man, are ready to buy 


equipment for your stations, in prepara- 


tion for peace. 


: 

As matters stand now, the future of 
radio experimental work is safe, and 
the value of it has been recognized by 


the Government. The time when sta-- 


tions may be opened depends solely 
upon the speed with which negotiations 
are made abroad. 

Are you ready to buy apparatus now? 
Are you interested in knowing what 
wireless companies are coming back? 
Would you like to see a section of the 
Magazine devoted to descriptions of ap- 
paratus now ready for you to buy? 

If there is sufficient demand, we shall 
publish each month photographs and 
descriptions of such apparatus as can 
be recommended for your use. ‘This 
will serve the double purpose of keeping 
you posted as to what is new and worth 
buying, and to let you know what is 
worthless and undesirable. | 

The importance of the attitude of the 
experimenter toward the manufacturers 


cannot be underestimated at this time 
when we are starting fresh with a clean 


slate. If -we are to have standardized 


apparatus, reliably made, we must 


know who the reliable companies are, 
and who are the illegitimate, price-cut- 
ting exploiters of mail order customers. 

EvERYDAY ENGINEERING, in the in- 


terests of its readers, is going to back | 


up the reliable manufacturers, and do 
all that is possible to keep the others 


out of the field. 





An Engineer in Modeldom 
(Continued from page 229) 


Then the new scale A B will give all 
dimensions in the required proportion. 


~ You have been told never to scale a 


print? Why? Partly because of the 
idiosyncracies of the draftsman and he 
doesn’t have to make the thing any- 
way. Besides, he’s usually there to 
straighten you out. It is due but more, 
however, because of the fact that paper 
like anything else, stretches and shrinks 
on being wetted and dried, and the 
scale is always somewhat different from 
that marked. ‘Therefore, if you must 
scale a blue print, make a scale to fit it, 
and as the paper does not shrink the 
same in both directions, make one scale 
for cross dimension and another for up 
and down, taking the average of the 


two. readings and diagonals. 
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“Here’ an Extra $50, Grace 


—I’m making real money now!” : 


“Yes, I’ve been keeping ita secret until pay day came. I’ve been pro- 
moted with an increase of $50a month. And the first extra money is yours. 
Just a little reward for urging me to study at home. ‘The boss says my 
spare time training has made mea valuable man to the firm and there’s 


more money coming soon. We're starting up easy street, Grace, thanks to 
you and the I. C. S.!” | 


Today more than ever before, money is what counts. The cost of living is mounting month by month. You 
9 . Os . . « . 
can’t get along on what you have been making. Somehow, you've simply got to increase your earnings. 


Fortunately for you hundreds of thousands of ' 
other men have proved there is an unfailing way to 
do it. Train yourself for bigger work, learn to do 
some one thing well and employers will be glad 
to pay you real money for your special knowledge. 


You can get the training that will prepare you 
for the position you want in the work you like best, 
whatever it may be. You can get it without sacrific- 
ing a day or a dollar from your present occupation. 
You can get it at home, in spare time, through the 
International Correspondence Schools. — 


It is the business of the J. C. S. to prepare men 
in just your circumstances for better positions at 
better pay. “They have been doing it for 27 years. 
They have helped two million other.men and 
women. ‘They are training over 100,000 now. 
Every day many students write to tell of advance- 
ments and increased salaries already won. 


You have the sanae chance they had. What are 
you going to do with it? Can you afford to let a 
| single priceless hour pass without at least finding 
| out what the I. C.S.can do for you? Here is all 

we ask——without cost, without obligating yourself 
in any way, simply mark and mail this coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
| BOX 6089, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the position, or in the 

subject, before which I mark X. 

C] ADVERTISING - (JELECTRICAL ENGINEER 

_] SALESMANSHIP Electrician 

L) Traffic Management L) Electric Wiring 
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Mechanical Draftsman 
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| CJ) Analytical Chemist {]Structural Engineer 


J Mail Carrier 
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LJ Illustrator 

{_] Perspective Drawing 
() Carpet Designer 

CL) Wallpaper Designer 
L] Bookcover Designer [)MINE FOREMANORENGINEER [J Municipal Engineer | 

) TEACHER () Coal Mining _] NAVIGATION Os unish 
Common School Subjects LJ Metal Mining {_] Motox Boat Runn’g oy hen h 
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71 YEARS PRACTICE BEFORE THE PATENT OFFICE 


Ou reputation has been established and sustained by prompt, 
conscientious and efficient work. The members of our staff 
of experts, in both our New York and Washington Offices, have 
had wide experience in the preparation and prosecution of patent 
applications and therefore possess the ability to obtain the proper 
protection to which an invention is entitled. 

Anyone wishing to obtain advice in regard to the probable pat- 
entability of an invention may disclose his ideas to us with pertect 
confidence that his interests will be absolutely safeguarded. We 
are in daily communication with the Patent Office through our 
Washington Office located in our own building near the Patent 


Our Hand Book on Patents will be sent free on request. 
All patents of our clients are described without expense, in the 
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tions are now open 
Send for FREE copy of maga- 
zine, which shows you how 
others have increased their earn- 
ing ability through a knowledge 
of how to get business by mail. 
































Mail Salesmanship Magazine 
Room 1261 


220 W. 42nd St., 
New York City 


Will you start a Chapter of the 
A.S.E.E.? Write to the Secretary, 2 W. 


45th St., New York City, about organiz- 





























each month until the special price of | 
14,80 is paid, and you will send me a p 
receipt showing the books are mine. If 

I decide not to buy I will return the q 
books in 7 days ah 
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Learn ‘| Wil 
ELECTRICITY 

There is a wonderful opportunity right 
now for boys who like electricity. Boys 


who are ambitious and will train them- 
selves in spare time can step into positions 


tion will become one of the great commercial asses. 
Aeroplanes will be developed into a great industry 
and many improvements are to be done in this line. 
It is up to you, young men, to help the prosperous 
future, and progress of our nation. You can do this 
by building and studying our best and latest types 


of model ines. 
144 OWEN BUILDING WASHINGTON, D. C. TO MISS. 350 pages of formulae, and information for the radio adres ee Dea T | | Scnd’So for 1919 Catalogue and be convinced, Address 
; 2 k “WADING RIVER MANUFACTURING CO. 


Factory, 672 Broadway Brooklyn, N. Y.. 


Please mention EVERYDAY ENGINEERING MAGAZINE 
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silver dissolves, as a black residue. 
This is washed free of silver nitrate by 
We have 1000 NEW WASHING MACHINE MOTORS. These 
are of standard manufacture and carry the regular factory guarantee. 


‘repeated decantations' with ‘warm dis- 
Shipped in original boxes. Complete as cut. 


tilled water.. The crucible is dried 

thoroughly and the gold annealed in a 
‘t/ Bought from Bankruptcy Stock 
Suitable for operating Coffee Grinders, Cream Seperators, Bottle Washers, 


bunsen flame until it turns to its true 
Air Compressors 
, 50 
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yellow. The porous gold, when cool, 
is weighed, giving the amount of gold 
in the ore, and this weight subtracted 
| from the original weight of the bead 
_.. determines the silver. 






Charges for Various Ores 





% Tobacco Tella on 
Nervous System 
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Tobacco Stunts f°: 
Boy’s Growth _ §:: 
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In 48 to 72 Hours 


Immediate Results 


Trying to quit the tobacco habit unaided is a losing fight against heavy 
odds, and means a serious shock to your nervous system. So don’t try it! 
Make the tobacco habit quit you. It will quit you if you will just take 
Tobacco Redeemer according to directions. _ : 

It doesn’t make a particle of difference whether you’ve been a user of 
tobacco for a single month or 50 years, or how much you use, or in what form 
you use it. Whether you smoke cigars, cigarettes, pipe, chew plug or fine 
cut or use snuff—Tobacco Redeemer will positively remove all craving for 
tobacco in any form in from 48 to 72 hours. Your tobacco craving will begin 





to decrease after the very first dose—there’s no long waiting for results. 


Tobacco Redeemer contains no habit-forming drugs of any kind and is the 
most marvelously quick, absolutely scientific and thoroughly reliable remedy 
for the tobacco habit. por 


Not a Substitute 


Tobacco Redeemer is in no sense a substitute for tobacco, but is a radical, 
efficient treatment, After finishing the treatment you have absolutely no 
desire to use tobacco again or to continue the use of the remedy. It quiets the 
nerves, and will make you feel better in every = . ee 
way. If youreally want to quit the tobacco habit 
—get rid of it so completely that when you see 
others using it, it will not awaken the slightest 
desire in you—you should at once begin a course 
of Tobacco Redeemer treatment for the habit. 
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The charge as given above is the 
usual one for siliceous ores, these being 
of an acid nature. If calcareous mat- 
ter, such as limestone, is also present 
with the quartz, more borax is added 
to lower the fusion temperature and a 
small amount of powdered silica is re- 
quired to slag the infusible lime. 

Ores containing sulphides, as those 


of iron and copper, have increased 


borax, a fair amount of silica and more 
bicarbonate of soda. Such ores will re- 
duce litharge by virtue of the sulphur 
present. Hence less argol or even none 
is used, the reducing power of the ore 
being sufficient. With large percent- 
ages of pyrites, potassium nitrate 1s 
added in order to oxidize the sulphur 
and obtain a proper-sized lead button. 

This description of the process of 
assaying will give the reader an idea of 
the operations involved in the valuation 
of ores, not so simple procedure as it 
is generally considered. 


New Catalogue | 


, NEW and interesting catalogue 
has just been issued by the Green- 


| field Tap and Die Corp., Greenfield, 
Mass. Aside from displaying an ex-. 


ceptionally fine line of taps and dies for 
various purposes, this catalogue con- 
tains a great amount of valuable. in- 
formation and data. 











BARGAINS 
In Small Motors 
and Generators 
Write for Catalogue. 





MONEY BACK GUARANTEE 


Small. Lathes, | Mail $3.00 cash or | - : 
Ete. $8 Money Order. We 
willsend C.0.D. subject 
oe ak to full examination. 


GHAS. H. JOH 





Special Quantity Prices Regular Value $34 
MANUFACTURERS’ DISTRIBUTER 


STON - West End - Pittshurgh, Pa. 











Genuine Armstrong 


Stocks and Dies 
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Great care should be exercised in 
the selection of stocks and dies. 
Work of quality demands quality 
tools. 
Genuine Armstrong Stocks and 
Dies are quality tools. Made of the 
highest quality of material and by . 
expert workmen. They are de- 
pendable and accurate tools of 
constant service. 

Send direct to us if your dealer 
cannot supply you. 


Descriptioe Catalog on Request 


The Armstrong Manufacturing Co. 


701 Knowlton Steet Bridgeport, Conn. 
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You Can Make Big Profits 








en) Vere’s the New. 
2S Auto -Wheel — 


Write for Your Copy Today | 


T’S A BOOK brimful of information 
a boy ought to have. It tells you how 
to organize an Auto-Wheel Coaster Club 
—how to make money with your Auto- 

Wheel — how to have most fun when camping 
and what to do in case of accident. It’s a val- 
uable book—and it’s yours for the asking. 


Get a Free Felt Pennant 


We want to tell you all about the wonderful 
Auto-Wheel Coaster and the patented Auto- 
Wheel Convertible Roadster—and to send you 
one of our beautiful Felt Pennants FREE. 
When you write for the Auto-Wheel Book 
give us the names of three coaster wagon 
dealers, mentioning which one handles the 
Auto-Wheel, and we’ll send you a complete 
Auto-Wheel Catalog and the Pennant, FREE. 
WRITE US A LETTER TODAY. Address, 


Buffalo Sled Company, 
159 Schenck St., N. Tonawanda, N. Y. 
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Tobacco Steala : 


-when taken according to the plain and 










tical. Our legal, binding, money-back guar- 
antee goes with each full treatment. If 
Tobacco Redeemer fails to banish the tobacco habit 


easy directions, your money will be . 
cheerfully refunded upon demand. 


Let Us Send You 
Convincing Proof 


If you’re a slave of the tobacco 
habitand wantto find asure, quick way 
of quitting ‘“‘for keeps’’ you owe it to 
yourself and to your family to mail the 
coupon beiow or send your name and 
address on a postal and receive our free 
booklet ori the deadly effect of tobacco 
onthe humansystem, and positive proof 





Free Book C 
i NEWELL PHARMACAL CO., 
Dept. 634 St. Louis, Mo. 


Please send, without obligating me in any way, 
your free booklet regarding the tobacco habit and 
proof that Tobacco Redeemer will positively free 
me from the tobacco habit. 
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hae Toure Redeemer will quickly . equivalents, squares, cubes, square and Mathematics Made Kasy i 

7 eb : Street and No........---c-scsccssonasecseetesccserenesecneenerceeoee” cube roots, reciprocals, circumferences | me arcascope—the Combination Triangle : BLUE PRINT? els 

N li Ph 1 C 2 ? % i oa : : = e Complete set of blue prints for the following mod 

ewe armaca ompany d £ ] with a Brain—will multiply, divide, figure 7 

Dept. 634 St. Louis, M Oy and areas of circles, conversion tables | percentage and proportion, solve all problems en Model Naval Gun, (In November Issue)... 0.0. $2.00 
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Please mention EVERYDAY ENGINEERING MAGAZINE 
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rate taps and dies for special purposes, 
solid and adjustable reamers, counter- 
sinks, wrenches and chucks for drills 
or taps, and self-opening dies. 

Fifty pages are devoted to just the 
kind of tables that the experimental 


‘ engineer wants to keep on his bench. 


One unusual feature is a glossary of 
terms used in connection with screw 
threads and reamers. There is a par- 


‘ticularly valuable table for forced, driv- 


ing, push, and running fit allowances. 
Among the other tables are those for 
different sizes of threads, decimal 


the tools described, make this catalogue 
worthy of a place in every experimen- 
ter’s workshop. 


| with trial order. Absolute money- 


watt Charger. So can you. No ex- 
perience necessary. Write for par- 
ticulars or send $15 first payment 


back guarantee. No risk. Balance 
in 9 monthly payments of $20 each. 
Delay means lost profits. Order now. 


Hobart Bros. Co., Box EE2, Troy, Ohio 


CELLULOID 


SHEETING, PRINTING, MOULDING, 
TURNING, DIE CUTTING 4 
EXPERIMENTAL WORK, ETC. 


NAPIER BROWNING CO. 
105 W. 40th ST. NEW YORK CITY 





















rule. Simple to operate. Also includes A TRANS- 
PARENT TRIANGLE, PROTRACTOR and 
THREE RULES. Used at Columbia University, 
West Point, U. S. Aeronautic Schools, Etc. Only 
85¢e postpaid. Order today before you forget. 
Dept. U, L. J. LEISHMAN CO, Ogden, Utah. 






and other useful small tools* all in 
serviceable condition, for sale at 
attractive prices. Address 


THE STANLEY,COMPANY 
79 Milk Street Boston, Mass. 












~ THE NEW MIDGET SLIDE RULE 


has many, exclusive features. 
It will add.and subtract frac- 
\\ tions and give decimal equiva- 
\t\ lents. It will also multiply, 
‘iN\t\ divide, add and subtract, solve 
F problems involving any root or pow- 
i} er (excepting—1) and will give Log- 
-arithms and the Sines, Tangents, 
Cosines and Cotangents of allangles. 
Made of metal, Size 3 1-4 inches. 
Send for free circulars. Price $1 00 
with complete instructions ¥*°' 
Your money back if you are not satisfied 


iss GILSON SLIDE RULECO., Niles, Mich. 












can be furnished upon receipt of price: 
EVERYDAY ENGINEERING MAGAZINE 
33 West 42nd Street, New York. 
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The Modern Gasoline Automobile, Its Design, Con- 
struction, Operation. 1 ata 


By Vicror W. Pacé, M.S-A.E. This is the most complete, practical, 
and up-to-date treatise on gasoline automobiles and their component 
parts ever published. In the new revised and enlarged 1919 edition, 
all phases of automobile construction, operation and maintenance 
are fully and completely described and in language anyone can 
understand. 1000 pages. 1000 illustrations. ~~ Price, $3.50. 


How to Run an Automobile. 


By VIcTOoR W. Pack. This treatise gives concise instructions for 
starting and running all makes of gasoline automobiles, how to care 
for them, and give distinctive features of control. Describes every 
step for shifting gears, controlling engines. 178 pages. 72 illus- 

trations. Price, $1.00. 


The Model T Ford Car, Its 


Ts 


Zz “itty 


Farm Tractor. 


By Victor W..Pact. This is the most 
complete and_ practical instruction 
book ever published on the Ford car. 
A high grade, cloth bound book, 
printed on the best paper, illustrated 


UY, 


\\ left for the reader to guess at. The 
NS construction is fully treated and oper- 
ating principle made clear to everyone. 

310 pages.106 illustrations. 
Price, $1.00. 


tographs. All parts of the Ford Model 
T Car are described and illustrated in 
a comprehensive manner—nothing 1s 














Brazing and Soldering. : 3 
By James F. Hopart. The only book that shows you just how to 


what mixture to use, how to make a furnace if you need one. Full 
of valuable kinks. The fifth edition of this book has just been pub- 
lished, and to it much new matter-and a large number of tested 
“formulas for all kinds of solders and fluxes have been added. 


Price, 35c. 


Practical Perspective. 


By RiIcHARDS and Cotvin. Shows just. how to make all kinds of 
mechanical drawings in the only practical perspective isometric. 
Makes everything plain so that any mechanic can understand a sketch 
or drawing in this way. Saves time in the drawing room and. mis- 
takes in the shops. Contains practical examples of various classes of 


work. Third edition. Limp cloth. Price, 60c. 


A New Sketching Paper. 


A new specially ruled paper to enable you to make sketches or draw- 
ings in isometric perspective without any figuring or fussing. It is 
being used for shop details as well as for assembly drawings, as it 
makes, one sketch do the work of three, and no workman can help 
seeing just what is wanted, Pads, of 40 sheets, 6 x 9 inches, Price, 


“25c.; 9 x 12 inches, Price, 50c.; 12 x 18 inches, Price, $1.00. 


Electric Toy Making, Dynamo Building and Electric 
Motor Construction. ve | 


This work treats of the making at home of electrical toys, electrical 
apparatus, motors, dynamos and instruments in general and is de- 
signed to bring within the reach of young and old the manufacture 
of genuine and useful electrical appliances. 210 pages, cloth. Fully 


illustrated. Twentieth edition, enlarged. Price, $1.00. 


e 


House Wiring. 


By Tuomas W. Poppe. Describing and illustrating up-to-date meth- 
ods of installing electric light wiring. Intended for the eléctrician, 
helper and apprentice. Contains just the information needed for 
successful wiring of a building. Fully illustrated with diagrams and 
plans. It solves all wiring problems and contains nothing that con- 
flicts with the rulings of the National Board of Fire Underwriters. 
It gives just the information essential to the successful wiring of a 
building. Third edition revised and enlarged. 125 pages, fully illus- 
trated, flexible cloth. ' Price, 60c. 


\ 
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PRACTICAL BOOKS for PRACTICAL MEN 





-by the average amateur mechanic possessing a few ordinary tools. 


Construction, Operation and 
Repair, Including the Ford 


by specially made drawings and pho- | 


handle any job of brazing or soldering that comes along; it tells you 





Steel: Its Selection, Annealing, Hardening and Tem- 


{E- Any of these books sent prepaid on receipt of price. FREE—Our new Catalog of Practical Books sent free on request. 


THE NORMAN HENLEY PUBLISHING COMPANY 











































Radio Time Signal Receiver. eras : 
By Austin C. LescARBOURA. This new book, “‘A Radio Time Signal 


Receiver,’ .tells you ‘how to build a.simple outfit designed expressly 
for the beginner. You can build the outfits in your’ own workshop 
and install them for jewelers either on a one-payment or a rental 
basis... The apparatus is: of such simple design that it may be made 


42 pages. Paper. Price, 25c. 


Gas Engine Construction. 


Or How to Build a Half-Horse-power Gas Engine. By PARSELL 
and Weep. A practical treatise describing the theory and principles 
of the action of gas:engines of various types, and the design and con- 
struction of a half-horse-power gas engine, with illustrations of the 
work in actual progress, together with dimensioned working drawings 
giving clearly the sizes of the various details. 300 pages. Third 
edition. Cloth. Price, $3.00. 


AB C of Aviation. 


By Capt. V. W. Pac&, This book de- 
scribes the basic principles of aviation, 
tells how a balloon or dirigible is made 
and why it floats in the air. - Describes 
how «an: airplane flies. It shows in detail 
the different parts of an airplane, what 
they: are and what they do. Describes all 
types of airplanes and how they differ in 
‘construction; as well as detailing the ad- 
vantages and disadvantages of different 
types of aircraft. It includes a complete 
dictionary of aviation terms and clear draw- 
ings of leading airplanes. 275 pages. 130 
illustrations. Price, $2.50. 
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Inventor’s Manual, How to Make 
a Patent Pay. | 


This is a book designed as a guide to inventors in perfecting their 
inventions, taking out their patents, and disposing of them. It is not 
in any sense a Patent Solicitor’s circular nor a Patent Broker’s ad- 
yertisement. No advertisements of any description appear in the 
work. It is a book containing a quarter of a century’s experience of 
a successful inventor, together with notes based upon the experience 
of many other inventors. Revised edition. 144 pages, Price, $1.25. 


Knots, Splices and Rope Work. : 


By A. Hyatt VERRILL. This is a practical book giving complete and 
simple directions for making all the most useful and ornamental knots 
in common use, with chapters on Splicing, Pointing, Seizing, Serving, 
etc. This book is fully illustrated with 154 original engravings, 
which show how each knot, tie or splice is formed, and its appearance 
when finished. The .book will be found of the greatest value to 
campers, yachtsmen, travelers or Boy Scouts, in fact, to anyone hav- 
ing occasion to use or handle rope or knots for any purpose. The 
book is thoroughly reliable and practical, and is not only a guide but 
a teacher. It is the standard work on the subject. Second edition 


revised. 118 pages, 150 original engravings. Price, $1.00. 


American Stationary Engineering. : 
By W. E. Crane. A new book by a well-known author. Begins at 
the boiler room and :takes in the whole power plant. Contains the 
result of years of practical experience in all sorts of engine rooms and 
gives exact information that cannot be found elsewhere. It’s plain 
enough for practical men and yet of value to those high:in the pro- 
fession. Has a complete examination for a license. Third edition 
revised and enlarged. 345 pages. 131 illustrations. Cloth. 
: Price, $2.50. 


By E. R.. Markuam. This work was formerly known as “The 
American Steel Worker,”’ but on the publication of the new, revised 
edition, the publishers deemed it advisable to change its title to a 
more suitable one.. This is the standard work on hardening, temper-~ 
ing, and annealing steel of all kinds. This book tells how to select, 
and how to work, temper, harden, ‘and anneal steel for everything 
on earth. It is the standard book on selecting, hardening, and tem- 
pering all grades of steel. 400 pages. Very fully illustrated. Fourth 
edition. Price, $3.00. 


2 West 45th Street, New York | 


Please mention EVERYDAY ENGINEERING MAGAZINE 
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A Valuable Book for 35 cents 


BRAZING and 
SOLDERING 


By JAMES F. HOBART 


51 Pages _ Illustrated 6th Edition 
Price, 35 cents 








The only book that shows you just 
how to handle any job of brazing or 
soldering that comes along; it tells 
you what mixture to use, how to 
make a furnace if you need one. Full 
of valuable kinks. The sixth edition 
of this book has just been published, 
and to it much new matter and a 
large number of tested formulas for 
all kinds of solders and fluxes have 
been added. Among the subjects 
treated are Brazing, Soldering, Spe- - 
cial Methods of Soldering Electrical 
work — Tin-plate — Galvanized Iron 
and Zinc—Lead, Lead Pipes, Alu- 
minum Solders and Fluxes, Soft Sol- 
ders, Hard Solders, Very Hard Yel- 
low Solders, German-silver Solders, 
Hard German-silver Solders—Silver 
Solders, Silver Solders for Soldering 
Silverware, Silver Solders for Iron, 
Cast iron, Steel and Copper, Fluxes. 


Turning and Boring Tapers 


By Frep H. CoLvin. There are two ways 
to turn tapers; the right way and one other. 
This treatise has to do with the right way; 
it tells you how to start the work properly, 
how to set the lathe, what tools to use and 
how to use them, and forty and one other 
little things that you should follow. Fourth 
edition. 
Price, 35 cents 


Threads and Thread Cutting 


By- Corvin and STABLE. This clears up 
many of the mysteries of thread cutting, 
such as double and triple threads, internal 
threads, catching threads, use of hobs, etc. 
Contains a lot of useful hints and several 
tables. Third edition. 

Price, 35 cents 


~Commutator Construction 


By Wm. Baxter, Jr. “The business end of 
dynamo or motor of the direct current type 
is the commutator. This book goes into 
the designing, building and maintenance of 
commutators, shows how to locate troubles 
and how to remedy them; everyone who 
fusses with dynamos needs this. Fourth 
edition. 





Price, 35 cents 


Drafting of Cams 


By Louis Rovittion. The laying out of 
cams is a serious problem_unless you know 
how to go at it right. This puts you on 
the right road for practically any kind of 
cam you are likely to run up against. Third © 
edition. 

Price, 35 cents 


Wiring a House Bin seh OM 
By Hersert Pratt. Shows a house already 
built; tells just how to start about wiring 
it; where to begin; what wire to use; how 
to run it according to insurance rules; in 
fact, just the information -you need. Di- 
rections apply equally to a shop. Fourth 
edition. 

Price, 35 cents 


Copies of above books sent pre- 
paid on receipt of price. | | 


Free new 1919 catalogue of prac- 
tical books. 








The Norman W. Henley. 
? Publishing Co. 
2 W. 45th St. New York 
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ar Mechanical Drawing 
@>\ Earn?35 to 9100 a week 
a\ %y Thousands of Draftsmen needed for recon- 
A\\ sf struction work. We teach you quickly and 
4(%, thoroughly, at home, in spare time—furnish 
' Complete Drawing Outfit FREE—and 
‘a¢-— help you secure position when qualified. 
i>. No previous training necessary. You 
= can quickly qualify for big position. 
Sh Write for Free Book. 
COLUMBIA SCHOOL OF DRAFTING {i 
Washington, D 
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on Gasoline Expense, danger 
of fire from back firing. Motor 
wear and Carbon formation. 

This little device is the most 
wonderful attachment you have 
ever seen. It is applicable to 
all Autos, Motor trucks, Motor 
Boats, Hydroplanes, Aero- 
planes and stationary gasoline 
engines. 

Not only does it save 25% of ex- 
pense and eliminate the danger of 
accidents but it promotes quick and 
easy starting, gives life to old mo- 
tors, keeps dirt out of cylinders, 


prevents vibration and is easily and 
quickly installed. — 


Send for our booklet, guarantee 
and price. 
: S. Y. BEACH, Distributor for 
| S.-P. Vaporizer Co. Inc. 


125 East 23rd St., New York Phone 2418 Grammercy 


a 


PHONE SPRING 4998 


WM. GRAMBART MFG. CO., Inc. 


Specialists In Manufacturing 
SMALL PARTS FOR ALL MECHANISMS 
Gears, Pinions, Racks, Ratehets, Etc. Made at Very 
‘Low Prices. Auto Horns Manufactured. 
Inventions Develoned, Experimental Work, Dies, 
Tools, Etc., Done by Mechanical Experts. Prices 
Right. Work Guaranteed. 


21-23 East 4th Street, near Lafayette, New York. 


DRAWING INSTRUMENTS 


This set in- 
cludes Com- 
pass, Pen and 
nacre - = Pencil attach- 

, fi 7 ments, Exten- 
sion bar, Divider, and Ruling pen. $2.98 











Draughtsman’s 
set 6 in. Com- 
pass, Pen and 
Pencil attach- 

™ ments, Exten- 
sion bar, 6 in. Hair spring divider, 3% 


$10.00. 


Let us know your needs in other sets 
or separate parts. 


New York Central Supply Co. 


64 3rd Ave., near 11th St. New York City 
Open daily until 10:00 P. M. including Saturdays 





BLUE PRINTS 


The blue prints of many of the model engines 
described in Everyday are available. These can 
be had at a small charge. Everyday Engineer- 
ing Magazine, 2 West 45th St., New York City. 
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Employers everywhere are looking for skilled 
draftsmen. They are offering good salaries to 
start with splendid chances for advancement. — 


Drafting offers exceptional opportunities to a — 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes to do. There is an easy delightful. 
way in which you can learn right at home in spare 
time. For 27 years the International Correspond- 
ence Schools have been giving boys just the train-. 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have: 
stepped into good positions through I. C. S. help,. 
but never were opportunities so great as now. 

Let the I. C.S. help you. Choose the work you. 
like best in the coupon, then mark and mail it. 
This doesn’t obligate you in the least and will bring’ 
you information that may start you on a suctess” 
ful career. This is your chance. Don’t let it slip. 
by. Mark and mail this coupon now. 


CEE) ee TEAR OUT HERE Serr ao iene 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6091, SCRANTON, PA. 
Explain, without obligating me, how I can qualify. for the 
position, or in the subject, before which I mark X. 


CO MEOHANIOAL DRAFTING (] SALESMANSHIP 
STRUOTURAL DRAFTING |] ADVERTISING 
SHIP DRAFTING [|Show Card Writer 
ELEOTRIOAL DRAFTING. []Sign Painter 
AROHI'LTEOTURAL DRAFTING LJ ILLUSTRATING 

LISHEET METAL DRAFTING Cartooning 

C] BOILER MAKER DRAFTING BOOKKEEPER 


CIBRIDGE DRAFTING Stenographer and Typist i 
MAOHINE DESIGN Cert. Public Accountant YY 
ELEOTRIOAL ENGINEER TRAFFIO MANAGER 4 

[)Electrio Lighting and Railways CL] Railway Accountant y 
Electric Wiring L]@00D ENGLISH 
Telegraph Engineer LA Teacher 
Telephone Work ; Common School Subjects: 

MEOHANIOAL ENGINEER Mathematics 

Machine Shop Practice OLVIL SERVICE 

Gas Engine Operating [| Railway Mail Clerk 
LJ Ovi ENGINEER — [) AUTOMOBILE OPERAT’G 
H Surveying and Mapping [] Auto Repairing 


STA'TIONARY ENGINEER | CI] PLUMBING AND HEATING 
| Marine Engineer C] Textile Overseer or Supt. 

AROHITEOT CL] OHEMIST 

Contractor and Builder (_] Navigation (Spanish 

Concrete Builder CL] AGRIOULTURE (] French 
C] Structural Engineer C] Poultry Raising #[_JItalian 


Present 

Occupation —_—_—___—_—___ 

Street 
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Build your Ford into a Classy 
Speedster. It’s easy with the 
RED-I-KUT PATTERNS. Prices from 
$3.50 to $6.00. 





Write for catalogue to a) 


THE KUEMPEL CO., Guttenburg, Ia. 


Please mention EVERYDAY ENGINEERING MAGAZINE 
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Advertisements in these columns 5c per word, average 7 
words to the line. To insert advertisement under proper 
classification copy should reach us not later than the first 
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This book will help you to become a better mechanic. It is full of 
suggestions for those who like to make things, amateur and profes- 
sional alike. It has been prepared especially for men with mechani- 
cal hobbies. Some may be engineers, machinists, jewellers, pattern 
makers, office clerks or bank presidents.. Men from various walks of 
life have a peculiar interest in model engineering. MODEL MAKING 
will be a help and an inspiration to such men. It tells them “‘how-to- 
do” and “how-to-make’’ things in simple, understandable terms. Not 
only this, it is full of good, clear working drawings and photographs 
of the models and apparatus described. Each model has been con- 
structed and actually WORKS if it is made according to directions. 

The first part of the book is devoted to the mechanical sciences 
and processes related to model engineering and mechanics in general. 


303 Specially 
Made Engravings 


Price $3.00 


This book does NOT describe the construction of toys. Its pages are de- 
voted to model engineering and the mechanical work associated with it. 


A book for the amateur and professional mechanic. 


To the inexperienced workman, who wishes to make models but is 
untrained in the fundamental mechanics, this book will afford all the 
information necessary. For the experienced mechanic, there are 
many hints and shortcuts that will be found helpful. Few mechanics, 
no matter how well trained, know how to make their own patterns. 
Yet a complete treatise on this important craft is given. The same 
holds true in regard to the intelligent use of abrasives in the home 
shop. This, too, is completely covered in a way that will not only 
help the beginner but teach the trained man a few things that he may 
not have understood before. In short, the forepart of the book will 
prepare men to more thoroughly understand the processes connected 
with model making no matter what their standing. 


CONTENTS 








I—THE MODEL ENGINEERS’ WORKSHOP 

Notes on the general ari ngement of the model engineers’ workshop and tool 
equipment—The location of the shop, its lighting, heating, ventilation 
and power-driven machines. 


II—LATHES AND LATHE WORK 

The types of lathe to purchase for model making—Setting up the lathe— 
Blementary lathe workK—Wood turning—Grinding tools—Knurling—Metal 
spinning—Turning crankshafts—Screw cutting—Internal lathe. work—At- 
tachments for a model enginser’s lathe—A small lathe made portable by 
mounting it in a cabinet. 


I1I—DRILLS AND. DRILLING 

Marking work for drilling—How to sharpen drills for various metals—Speed 
of drill for different work—Description of twist drills and names of: parts 
—Using the V-block. 


1V—SOFT AND HARD SOLDERING 
How to make soft solder adhere—Soldering fluxes—Preparation of metallic 
surfaces to receive solder—Methods of holding work while solder is. being 
applied—Information on silver soldering—Silver soldering outfit—Composi- 
_ tion of silver solder—Application of silver) solder. 


V—HARDENING AND TEMPERING STEEL 

Simple experiments in the tempering of steel—Proper temperature for temper- 
ing to various degrees of hardness—Case hardening—Carbonaceous mate- 
rial employed—Proper heating—Notes on case hardening furnaces. 

VI—THE USE OF ABRASIVES ; 

Abrasive equipment for the model engineer’s workshop—Grinding and polishing 
—Grinding attachments for small grinding head—Bonds used in making 
abrasive wheels—How to choose a. wheel for certain work—Precautions to 
be taken in mounting wheels. 


VII—PATTERN MAKING. = |) 


General foundry practice—How moulds are made—Various kinds of patterns— x 


Making patterns—Cores and core boxes—Parted patterns and how to make 
them—Finishing patterns. 

VITI—MELECTRO-PLATING 

Explanation of the process—Description of a small plating outfit—Solutions 
used for the electro-deposition of copper, silver and nickel—Cleansing 
solutions for various metals—Polishing and finishing work. 

IX—A .MODEL SLIDE CRANK STEAM ENGINE 

Descripiion of the engine—Procedure in machining and finishing the various 
parts. 

X—A MODEL TWIN-CYLINDER ENGINE 

Description of the type of the engine—Machining the cylinder castings, crank- 
case, valve chest, crankshaft and valve mechanism—Finishing the engine. 

XI—A SINGLE-CYLINDER ENGINE 

General procedure in machining the engine parts, employing the most practical 
methods—Finishing the engine. ; 

XII—A MODEL TWIN-CYLINDER MARINE ENGINE 

Description of the engine and various parts—Lathe and machine work neces- 
sary in finishing the engine—Making a built-up crankshaft for the engine. - 

XIII—FLASH STEAM PLANTS 

How flash steam plants operate—Description of the various parts and fittings 


employed in a flash plant—Regulation of the water supply—Lubrication— 
Difficulties in adjustment—Gasoline burners for flash steam plants. 














XIV—A FLASH STEAM PLANT FOR LARGE MODEL AIRPLANES 

A description of the engine and what it is capable of doing—Machine work 
necessary to finish the engine—A flash steam plant for the engine and 
how to make it. 

XV—A FLASH STEAM PLANT FOR SMALL MODEL AIRPLANES 

Operation and design of the engine—How the engine is made—Design for @ 
six-cylinder engine working on the same principle—Description of a flash 
steam plant to drive the engine. ; 

XVI—A MODEL STEAM TURBINE 

peseription of the design used—Machining the parts—Forming die for turbine 
uckets. 


XVII—DESIGN AND CONSTRUCTION OF MODEL BOILERS 
Efficiency of model boilers—Evaporative power—Convection currents—Boiler 


design—Pot boilers—Water-tube boilers—Marine boilers -Riveting model 
boilers—Super-heaters. 


XVIII—MODEL BOILER FITTINGS 


Design and’ construction of safety: valves, check valves, water cocks, water 
gauges and steam gauges. 


XIX—A RECORD-BREAKING MODEL HYDROPLANE - 
The hull of the boat—Its flash boiler and twin-cylinder, high-speed steam 


engine 
XX—A MODEL LAKE FREIGHTER : 


Building the boat hull—The power plant and construction of the deck fittings, 


XXI—A SHARPIE-TYPE, MODEL BOAT , 


Making the mahogany hull—Power plant—Construction of special alcohol ‘ 


burner. ees SO eet Raheiaing ee be 
XX1I—A MODEL SUBMARINE CHASER — 


Method of constructing the hull—Electric power plant and transmission—Deck 


fittings. 


se XXLWI—A MODEL. SUBMARINE WITH RADIO CONTROL : 
Building the hull and superstructure—The radio control mechanism—Electri¢c 


‘power plant—Special two-point relay—Automatic apparatus. 

XXIV—A. MODEL CRANE é 

The design of the crane—Its construction—The electrical driven hoist, 

XXV—AN ELECTRIC DOUBLE-DRUM HOIST 

The design of the hoist—Calculation of the power needed—Construction of 
the machine. 

XXVI—A_ MODEL GASOLENE ENGINE 

Machining the castings—Making the crankshaft—The carburetor—Spark plug 
designs—Ignition. es 

XXVII—A MODEL ELECTRIC LOCOMOTIVE 

The prototype—Construction of the locomotive—Its driving-motors—Finishing 
the locomotive. 

XXVIII—A MODEL STEAM LOCOMOTIVE 

The locomotive’s prototype—General design—Construction—Fittings. 

XXIX—A MODEL GYROSCOPE RAILROAD 

The action of egyroscopes—Design and construction of the car—Electrically 
propelled gyroscope—Rails. 

XXX—A MODEL CATERPILLAR TANK : 

Framework of the tank—Tractors—Driving motors and gearing—Reel for 
feed cable—Covering the tank. 

XXXI—A MODEL SIEGE GUN 

eee work on the gun—Construction of the wooden wheels—Finishing 

e gun. ; ‘ 


ae oe Copies of this book sent Prepaid on Receipt of Price 
(G You Should Have a Copy of Our 1919 Catalogue of Practical Books, FREE on Request 


THE NORMAN W. HENLEY PUBLISHING COMPANY: 


Dept. E. E., 2 WEST 45th STREET 


oe _ NEW YORK, N.Y. 


Please mention EvERYDAY ENGINEERING MAGAZINE 
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Agents Wanted 


Be i 
AGENTS—WORLD WAR. March’s authentic history, 


750 pages, 200 illustrations. Fastest selling book ever 


published, Act at once and make $25.00 a day. Credit 


given. Outfit FREE. Mead Publishing Co., Middletown, 
INGE Ye 
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Blue Prints 


Gis Ri Ns Se Rs lead SO 


AMATEURS & MECHANICS get Detailed Blue Prints 


on % H.P. Gasoline Engine, postpaid, 30c; % H.P. 


Horizontal Steam Engine, 50c; % H.P. Vertical Steam 
Engine & Boiler, 70c, or all three for $1.00. Circulars 


on Engines and Rough Iron Engine Castings for Stamp. 
Modern Model Engineering Co., 364 Monadnock Block, 
Chicago, Ill. 








Business Opportunities 


a EETEEEEEDREEREnENE RESEND 


BUILD UP AN INCOME IN OiL—Others are doing it— 
Why no: you? Today is the opportunity. Join our easy 
monthly payment plan NOW—It may mean hundreds in 
profits. Write for information. National Oil Drilling 
Co., Dept. “J’’, Houston, Texas. \ 





MAKE DIE-CASTINGS, Booklet, Sample, Sketch and 


Proposition 12c. R. Byrd, Box 227, Erie, Pa. 


nn 


1 AVERAGE $500 Monthly in Bloomington, making ce- 
ment vaults. Will establish you in same business. Fur- 


nish everything. Spare time. No capital. Absolutely 


no selling. Stamp brings details. Box 232, Dept. 2, 
Bloomington, Indiana. 





$1 DOES IT. Bank references furnished. Investigate us 
that’s all we ask. Results count. Our plan $1 down, $2 


monthly few months, gives you Warranty Deed to land. 
May pay profits $200 or more monthly. Maps, reports, 
established facts FREE. Address Sourlake Texas Oil Co., 
‘835 DeMenil, St. Louis, Mo. 








Experimenters 


: t xe pa’ ae ‘ 
‘Wor blue prints use Johnston’s SNOW WHITE FLUID. 


It works great; At dealers or send $.25 in coin or 


k by return mail. J. W. Johnston, De- is 
stamps, Pav. Roche ey tit) |! Hough}! 510 Loan & Trust Bldg., Washington, D. C 
, 4 , F 4 i foe 4 


‘partment EEM, Rochester, INSeY 
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EXPERIMENTERS — INVESTIGATE OUR _CHEMI- 
‘GALS, Liscien Reagents, Chemical Laboratories, Min- 
erals, Apparatus and Special Laboratory Outfits. Con- 
‘sult us—save money—get satisfactory goods. Special 
Student rates. Appel, Mathews Avenue, Knoxville, 
Pittsburgh, Pa. oe bee me 








Formulas 





EXPEPT CHEMIST will furnish Formulas, Processes 
and Trade Secrets. <All lines. Lists free. A le 
Cummings, Ph.D., 417 Standart St., Syracuse, N. Y. 





100 FORMULAS (0c. Catalogue for stamps, ‘‘Ideal’’, 
3311-EX, Belleplaine, Chicago. 


For Sale 


100 634 ENVELOPES PRINTED to your order (2 colors) 
75c prepaid. Write for Samples. Lincoln Novelty Co., 
Rochester, N. Y. 

















Gummed Labels 





SEND 5c STAMPS FOR LARGE CATALOG of Attrac- 
tive Gummed Labels and Advertising Stickers. Royal 
Label Co., 426 Cherry, Philadelphia. 








Help Wanted 


WRITE for newspapers and magazines. Big Pay. Ex- 
perience unnecessary, details free. Press Reporting Syn- 
dicate, 534, St. Louis. 





Please mention EVERYDAY ENGINEERING MAGAZINE 













Inventors 





FOR INVENTORS—600 MECHANICAL MOVEMENTS, 
also illustrations and_explanations of 50 PERPETUAL 
MOTIONS. My book INVENTOR’S UNIVERSAL EDU- 
CATOR, 4th Edition, tells how to procure and sell a 
patent for your new invention. Government and other 
costs. Covers the matter from A to Z. 140 pages ele- 
gantly bound, Contains noted Court decisions on Patent 
Cases. Mechanical Movements greatly assist inventors— 
suggest new ideas that might prove of great aid in per- 
fecting inventions. Tells how to select an attorney. 
Has valuable information regarding Patent Sharks, Sell- 
ing Agents and Brokers. Price $1.00. Postage_free. 
Fred G. Dieterick, 692 Ouray Bldg., Washington, D. C. 


Lathe Castings 


Complete set of castings for the amateur bench lathe 
described in May Number of Everyday Engineering. 
DWIGHT S. SIMPSON, Saranac Lake, N. Y. 








Miscellaneous 





TOBACCO OR SNUFF HABIT cured or no pay. $1.00 
if cured. Remedy sent on trial. Superba Co., S: M 
Baltimore, Md. 





RUBBER STAMPS—Buy direct from maker. Stamp for 
catalog. Box 458-E, Middletown, N. Y 


TWENTY PRETTY POSTCARDS and big catalog 10c; 
camera pareain list free. Durso, Dept. 46, 25 Mulberry, 
Sr Gs AOA, ’ 





50,000 COINS, medals, bills, guns, pistols, swords, In- 
dian relics, war stamps, curios. Lists free. Antique 
Shop, 33 South 18th St., Philadelphia, Pa. i 








MM otion Picture Plays 





$25-300 paid anyone for ideas, suggestions suitable for 
photoplays, .Experience unnecessary; complete outline 
Free. Producers. League, 530 St. Louis, Mo. 








Had 1 Patents 





‘PATENT WHAT YOU INVENT. It may be valuable. 


Pans 
y) 





INVENTORS—Write for our free Illustrated Guide Book 
‘How to Obtain a’ Patent.’? Send model or sketch an 
description of your invention for our opinion of its pat- 
entable nature free. Highest References. Prompt Atten- 
tion. Reasonable Terms. Victor J. Evans & Co., 748 
Ninth, Washington, D. C 


INVENTIONS PATENTED; Trade-Marks Registered; 
Labels, Prints and Publications Copyrighted; reasonable 
fees; correspondence solicited; details and information 
Hi ey SOE Jaynes & Jaynes, 705 Kellogg, Washing- 
on, 








PATENTS, Trade-Marks and Copyrights. Our handbook 
on patents will be sent free on request. All patents se- 
cured through us are described without cost to_the 
patentee in the Scientific American. Munn & Co., Pat- 
ent Attorneys, 641 Woolworth Bldg., N. Y. Washington, 
D. C., office, 625 F St. : 








Printing 





100 BOND NOTEHEADS, four lines printing and 100 
envelopes prepaid $1. Southwestern, 1413-E Berendo, 
Los Angeles. 








Songs and Music 





SONG WRITERS—Submit your song-poems now for fres 
examination and advice. Valuable booklet, explaining 
our original methods of revising, composing, copyright- 
ing and facilitating, free publication or outright sale of 
songs, SENT’ FREE on postal request. Learn the truth 
from a reliable, successful concern. Satisfaction gsuar- 
anteed. KNICKERBOCKER STUDIOS, 172 Gaiety 
Bldg., N. Y. City. 





WRITE THE WORDS FOR A SONG. We write music 


and guarantee publisher’s acceptance. Submit poems on 
war, love or any subject. Chester Music Co., 538 So. 
Dearborn S8t., Suite 289, Chicago. 





All men in your line 
of work are logical sub- 
scribers. They would be 
as interested as you are 
if you would tell them 
what you know about the 
Magazine. 


Each one has his out- 
side interests just as you 
have and would be glad 
to know “Everyday.” 


As you help the Maga- 
zine, the Magazine will 
help you—not with a 
“Thank you” but in cash 
payments for subscrip- 
tions you send. 


It is quick work to take 


subscriptions at noon- 


time in the shop or lab- 
oratory. 

Other men will be as 
pleased to know “Every- 


day” as you were your- 
self. ate 43 gts 


- 4 
ou 


“Everyday” sells’ eas- 


ily because it sells on its 


own merits, it is its own 
selling argument. 

Try the men who work 
with you and you will 
find subscription taking a 
profitable way to use your 
noon-time. 

Write: 


Circulation Department, 


EVERYDAY ENGINEERING 


2 West 45th St., New York 


N. Y., for particulars on the 
liberal commission you can re- 
tain for subscriptions sent us. 


HELP YOURSELF 
BY HELPING US 








































The average mind 
resembles a scrap 
pile. 


The Dickson Trained 
mind is as well ordered 
as @ cross-indexed file. 






Is your mind like a scrap pile—heaped up with a lot of unrelated, unclassified, 
unindexed facts? When you want to remember a name, place or date, must you 
grope uncertainly in this mixed-up pile seeking in vain to locate the desired infor- 
mation? nd finally in embarrassment give it up? Summoned on any occasion 
to give facts and figures—does your mind become a blank? When suddenly called 
upon to speak—do you seek wildly to collect your thoughts—utter a few common- 
place remarks—and sit down- -humiliated? Without M emory all the knowledge in 
the world becomes worthless. “Stop Forgetting” makes your mind a file—not a pile. 


I Can Make Your Mind as Systematic 
and Forget-Proof as a Card Index File 


Ican make you master of your mind’s infinite ramifications —instead of a victim of its disordered de- 
tails. ‘The Dickson Method of Memory and Mental Training, perfected by 20 years’ experience, is uni- 
versally recognized as the most thorough, efficient, practical, simplest and popular system of its kind now 
before the public. Fully endorsed by leading educators and men of the day. This system so thoroughly 
ytrains the memory that you will be able to classify impressions, ideas, names, facts and arguments and have 
them ready at a moment’s notice—at any time. It develops concentration and mental control—overcomes 



































self-consciousness—enables you to think on your feet and to address an audience intelligently without notes. as rof. 
i 5 i enry 
Dickson Memory Training Has Helped Thousands Dickson 


Mail the coupon, or give me your name and address on a postal, and I will send you statements 
from students in every walk in life—men who had exceedingly poor memories and developed them 
to an amazing perfection—men with remarkably good memories, who made them even better. 

Give me ten minutes a day of your time, and I will make your mind an infallible classified index, 


from which you can instantly select facts, figures, names, faces, arguments. Perfect your 
memory and you can command what salary you will. 


Special Offer on ‘‘How to Speak in Public” 


This de luxe, handsomely illustrated, richly bound 
book—regularly priced at $2.00—for a limited 
period, I will present to every student who en- 
rolls for the course in Memory Training, abso- 
lutely FREE. The book will train you to think 
on your feet—to express yourself clearly, logically 

and convincingly whether talking 
to one person or a thousand, 


America’s foremost 
authority on Memory 
Training, Public Speak- 


ing, Self-Expression, Lec- 
turer and Principal ‘of the 


Dickson Memor School, 
Hearst Building, Chicane 


Prof. Henry Dick- 
son, Principal Dickson 
School of Memory 


1740 Hearst Building, 
Chicago, III. | 










Send me free Booklet “How to Re- 

member,” also particulars how to obtain 
L a free copy of Dickson’s ‘“How to Speak 

‘¢How to Remember”? in Public.”? Also unique memory test. 


’ Simply send your name and address on the coupon or 
postal for this remarkable booklet. I will also send 
you a free copy of my unique copyrighted Mem- y 4 NAME 





ory Test. Make the mailing of the coupon 


your first step towards SUCCESS. 
_ STREET 


CITY STATE 

















comes the time when his success or failure depends upon the 
decision of his superior. Futures are settled then. 


i iti dforit. You won't do. The man who 
% wi ive you this position, but you have never prepare il 1e, 
k *e ast t Lage pone e jperatne reports, to analyze our own business coud Hons! to Ossect costs ae paler e 
Se theacid test to figures. You should have trained in accountancy had you wished to dolmp 


future, you must be prepared. 
hen the moment arrives for the boss to decide your é re , 
vb must be qualified to swing the balance of power in your favor, and saa: wll 
do it—a simple, yet thorough and efficient method of training will assure you nis tavor- 
able decision which means your financial success and power. 


More than six months may be saved by the I. A. S. 

method of intensive peau in cea tna 

is the factor which isconstantly trains you through a simple, efficient spare tim 

in ae Seee as of industrial and commercial com- Personal and individual attention is given each student 

manders when selecting men for positionshigher py Faculty Members who are 
up. Positions with splendid salaries are prac- practicing Certified Public Ac- 

tically going abegging for accountancy trained countants of national repute, 
men to fill them. It isa positive factthat you and whospecialize inteaching 

can train yourself in spare time to hold success- their profession thoroughly. 
fully one of these positions. 























Fill in the request blank 
: and mail it tous. We 
which assures success. It is purely and simply will send you free our 
a question of having the proper kind of training interesting book, Stories of 
in order to be prepared for victory when your neta 2 G ° howaeFap 
hour of opportunity arrives. The few hours de- Ha ollowed the dictates 
voted to accountancy training will pay dividends of their ambitions and 


i are today holding pre- 
of many dollars in the near future. ate (day, Beleine ue 


Low tuition and easy terms place the bene- Eg fie tee aa 
fits of I. A. S. home study training within the = Fiaced upon you in 


reach of every ambitious man. any form ;write forit. 


a department of the Tanner-Gilman Schools Incorporated ay 
Department 44-B Chicago Illinois 


j . y r 99 
“The accountancy trained man dominates tn business 
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Don’t be a Slave 
to a Machine 


The machine shop spells opportunity and 
big pay. It is the starting place of great inven- 
tors and designers. Out of it come subma- 





KEE ey, ~ 
rines, tanks, Browning guns; Liberty motors. oe 


The big world of industry revolves around the machine shop. You can win success through 
the machine shop. You can reach a high position at big pay—if you avoid one danger—if you 
take care not to become a slave to one machine all your life. : 


27 ENGINEERS TEACH YOU © February, 1919 GQ GSA Fifteen Cents 
—t Vol.6 No.5 SOS a Copy 


Here is the way by which you can know all there is to know about 
machinery. Here is a way by which you can put yourself in line for quick 
promotion, or to be your own boss. 27 Mechar ‘pal Engineers, Designers 
and Specialists in shop methods and managem)_ iit have combined to pro- 
duce a spare time reading course that will make you familiar with all 
details of Modern Shop Practice. Whether you are apprentice, me- 
chanic or shop foreman, or whether you are a man on the outside with a 
desire to know machine shop methods and practice, this great reference 
library brings you the information you need. 





















You are not asked to buy them now. You are simply asked to write for a 7 days’ free trial 
of this six volume set of “Modern Shop Practice.” Just pay the small shipping charges when the 
books arrive. Send the coupon and the 6 books willbe shipped to you at once for 7 days’ free 
examination. Ask any mechanical expert what he thinks of them. If you and your friends do not 
consider them worth several times their price, send them back to us, and you won't owe us a. 
cent. If you keep them, simply send us $2 within 7 days and then $2 a month until you have paid 
us this special introductory price of $19.80. 


What the Books Teach Consult Experts Without Cost 





It sets forth simply and clearly everything you If you order ‘Modern Shop Practice’? at once 
want to know—all details of shop management, we will enter your name for a regular $12 Con- 
production, metallurgy, manufacturing, welding, sulting membership in the American Technical 
die-stamping, tool design, tool making, foundry Society for the period of a year. This entitles you 
work, casting, forging, pattern making, mechan- to the advice and counsel of our staff of engineers 
ical drawing, machine drawing and design, and on any problem you may have within the scope 
automobile shop work. of the books. 


Six splendid volumes bound in flexible American 
Morocco, gold stamped, 2300 pages, 2500 illustrations, 
mm —— : — photographs, drawings, diagrams, tables—everything to make it easy for you to learn; all 
. oo this comes to you in this magnificent six-volume set of MODERN SHOP PRACTICE, 
which has gone through six editions and which 
has helped to promote thousands of mechanics 
into well-paying positions as engineers, shop su- 
perintendents, shop owners, etc. 







PARTIAL LIST OF CONTENTS 

Shop._Work—Shop Kinks—Gear Cutting—Turret—Lathes— 
Screw _Machines—Manufacturing—Shop Management—Metal- 
lurgy—Welding—Die Making—Metal Stamping—Tool Making— 
Punch and Die Work—Tool Design—Foundry Work—Malleable 
Practice—¥Forging—Pattern Making—Molding Practice—Me- 
chanical Drawing—Machine Drawing and Design—Automobile 
Shop Work. 



















AMERICAN 
Right now tear off, fill in and mail the TECHNICAL SOCIETY 
coupon. No money in advance. No oblj- * Dept. M-1772 CHICAGO, U.S. A. 


gation. You owe it to yourself to jn- 
spect these books in your home and 
see if they will not prove salary- 
boosting volumes for you. Send 


Please send me, shipping charge col- 
lect, set of Modern Shop Practice for 
seven days’ free examination. If I decide 





coupon at once, to buy, I will send $2.00 within seven days 
s and the balance at $2.00 a month until $19.80 
: has been paid. Then you send me a receipt 
AMERICAN showing that the $30.00 set of books and $12.00 
TECHNI . consulting membership are mine, and fully paid 
CAL for. If I think that I can get along without the books 

SOCI ETY _ after the seven days’ trial, I will return them at your 

expense. 
Dept. M-1772 
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